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Polyphase Transmission.* 


BY CHAS. 


HE alternating current when first introduced for lighting 
presented many new problems to the electrical engineer. 
Numerous difficulties and dangers were predicted by the 

theorist, but in ordinary service most of these have fortu- 
nately lain dormant. These difficulties are apt to appear, how- 
ever, when alternating current work is attempted on a large 
scale. The introduction of large units, heavier currents, higher 
potentials or power service is apt to increase the effects of self- 
induction and capacity, so that they now demand careful con- 
sideration. The impetus that electrical engineering is receiv- 
ing from the introduction of the polyphase system, which 
brings with it large units and long distances, naturally directs 
attention to the general problem of alternating current trans- 
mission and distribution. 


ALTERNATING-CURRENT PROBLEMS. 

A complete and exhaustive solution of this problem is by no 
means a simple one, and the attempted solutions generally lead 
to formulae and diagrams which are possibly even more per- 
plexing than the phenomena. If even the electrician who de- 
votes all his energy to new problems can scarcely keep abreast 
of the times, it is not surprising that the practical engineer and 
station manager become perplexed and confounded at the ap- 
parently erratic phenomena observed in practice or described 
in print. Theoretical articles appear on variation in wave 
form, harmonics, so-called Ferranti effects, increased resist- 
ance in conductors with alternating currents, hysteresis, pecu- 
liar magnetic circuits, resonance, oscillations, lag, capacity, 
self-induction. Many of these articles, although evidently in- 
tended to be of service in engineering, show apparently no 
adequate appreciation of the practical bearing and relation of 
the subjects treated. Consequently, the average engineer be- 
comes bewildered and perplexed, and concludes that theoretical 
explanations are of little value to the practical man. There 
are, however, many problems of great practical importance 
which admit of fairly simple statement and explanation. The 
particular element to be considered in the present paper is the 
transmission circuit. 


EXPERIMENTS ILLUSTRATING SELF-INDUCTION. 

One of the fundamental characteristics of alternating current 
work is self-induction. The effect of self-induction is most 
readily shown by a simple experiment. A wire having a resist- 
ance of 10 ohms may be wound in a coil. Ten volts will send 
a continuous current of 1 ampere through this coil. An alter- 
nating current of a certain frequency will require 50 volts for 
forcing 1 ampere through the same wire (Fig. 1A). (In the 
diagrams the numbers above the circuit are for continuous 
current and those below are for alternating current.) If a 1- 


*A paper read before the National Electric Light Association, March 1, 1894, 
and revised by the author, 1899. Published through the courtesy of the West- 
inghouse Electric and Manufacturing Company. 
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ampere 50-volt lamp be placed in series with the coil and a 
current of 1 ampere be passed through the two in series, the 
E. M. F. required for continuous current is 10 volts on the coil 
and 50 volts on the lamp, or 60 volts across the circuit, and the 
E. M. F. required for alternating current is 50 volts across the 
coil and 50 volts across the lamp, which gives, not 100 volts, 
but 78 volts measured across the two in series (Fig. 2). If two 


Fig. 1 A. Fig. 1 B. 
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lamps be placed in multiple and connected in series with the 
coil, 2 amperes will recuire for continuous current 20 volts on 
the coil and 50 volts on the lamps, or 70 volts across the cir- 
cuit. For alternating current the E. M. F. on the coil is 100 
volts and on the lamps 50 volts, and on the circuit across the 
two in series the E. M. F. is 120 volts (Fig. 3). 

The two lamps which are in multiple may be placed in series 
with a small coil. This small coil may be so proportioned in 
its number of turns and resistance that an E. M. F. of 50 volts 
will send 1 anipere alternating current through the combina- 
tion (i. e., the small coil and the lamps), and a continuous cur- 
rent of 1 ampere would be caused by 35 volts. This combina- 
tion may be treated as a unit and may be used to replace the 
single lamp in the above test (Fig. 2). If this combination be 
placed in series with the first coil (the one used in the first 
experiment) the E. M. F. required for sending the continuous 
current through the circuit will be 10 volts on the coil and 45 

Fig. 2. DROP. 
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FIGURE 2. 


volts on the circuit. If the alternating current of 1 ampere be 
sent through the circuit, 50 volts will be required across the 
combination, and 50 volts across the coil, the same as with the 
single lamp, but the E. M. F. across the circuit is no longer 
78 volts, but has increased to 95 volts (Fig. 4). 

The important facts to be noted in these experiments are: 
(1) That the sum of the alternating E. M. Fs. on the elements 
connected in series is greater than the E. M. F. required upon 
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the terminals of the circuit; (2) that the alternating BE. M. F. 
for supplying the lamps in series with a coil is greater than the 
continuous E. M. F., and (3) that the difference between the 
two becomes greater as the number of lamps is increased (Figs. 
2and 3). It is also to be noted (4) that if the same alternating 
current be supplied tiirough a coil, first to a lamp alone and 
then to a combination including lamps and a coil, a higher E. 








Fig. 3: 
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FIGURE 3. 


M. F. is required when the combination is used (Figs. 2 and 4). 

These relations, which seem rather perplexing, may be illus- 
trated in a very simple way by diagrams. In the case of the 
coil alone, in which 50 volts are required for producing 1 am- 
pere alternating current and 10 volts for 1 ampere continuous 
current, these two E. M. F's. may be represented by the hypote- 
nuse and one side of the familiar right angle triangle. The re- 
maining side represents the counter E. M. F. in the coil. Ifa 
second wire had been found in this coil in parallel with the first 
it would be found that when | ampere is passing there is an 
E. M. F. on the terminals of the second, or idle wire, of 49 
volts (Fig. 1B). This E. M. F. is caused by the field produced 
by the alternating current. An equal E. M. F. is, of course, 
induced in the wire carrying the current, as the two wires oc- 
cupy virtually the same position. This counter E. M. F. is seen 
te correspond with the third side of the triangle. Suitable 
measurements would show that this counter E. M. F. is not 
coincident with the current through the coil, but that its maxi- 
mum value occurs when the current is passing through its 
zero. This relation is shown in the diagram by the 90-degreé 
relation of the lines representing counter E. M. F. and the volts 
required for sending continuous current through the line. 
Triangular diagrams are also given in connection with a num- 
ber of the other figures. The relation between the lines in the 
triangle and the voltages in the figures showing the coils and 
lamps can be readily seen, as the numbers denoting the vol- 
tages are given in both cases. 


SELF-INDUCTION IN CIRCUITS. 

An ordinary circuit may be considered as a choke coil in 
which there is a single turn. The action in this case is very 
similar to that illustrated above with a coil of many turns. 
The effect of self-induction in a circuit may be most readily 


Fig. 4. 
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understood by some simple diagrams. A current of say 5 am- 
peres is delivered at 100 volts over a circuit of one-fifth of an 
ohm resistance. The self-induction of the circuit is such that 
5 amperes generate a counter KE. M. F. of 10 volts. Both con- 





tinuous and alternating currents are used, and the generator 
E. M. F. is in each case adjusted to give 100 volts at the load. 
The load consists, first, of five incandescent lamps. A coil of 
high self-induction is then added, which increases the current 
from 5 to 5.1 amperes. One of the lamps is then cut out and 
replaced by coils of such a self-induction as to give a total of 5 
amperes. Then all of the lamps are cut out and coils substi- 
tuted of such a number as to take 5 amperes at 100 volts. The 
E. M. F. required on the generator and the resulting drop, or 
difference of E. M. F., at the dynamo and at the load are given 
in the diagrams and in the following table: 
CONTINUOUS 


CURRENT. ALTERNATING CURRENT. 

_ Fie. 5. Fria, 6. Fia.7, Fia.8 Fia. 9% 
Current 10 BD iis ccc ceescccsccs 5 5 6.1 5 5 
Current in lamps................+5 5 5 5 4 0 
Currunt im COUS ...........ceesecece 0 0 1 3 5 
Se eer 100 100 100 100 100 
ee Ee eee 1 10 10 10 10 
E. M, F. on generator............+. 101 101.5 102.5 106 110 
Rs GIs Vick cn ccenicnavadee 1 1.5 2.5 6 10 


It is to be noted that with exactly the same circuit for sup- 
plying five lamps with the same amperes at the same E. M. F. 
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there is an increase of drop between generator and load when 
continuous current is replaced by alternating current. This 
drop is much less than the volts required for sending the alter- 
nating current through the line, and it, moreover, increases 
enormously as the load becomes even slightly inductive. Thus, 
when the current is increased only 2 per cent. (from 5 to 5.1 
amperes, Figs. 6 and 7) by the addition of inductive load to the 
lamp load, the increase of drop due to self-induction is in- 
creased from % per cent. to 1% per cent., or an increase of 
threefold. When the load consists of four lamps and coils are 
added in multiple to take a total of 5 amperes from the genera- 
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Ficure 10. 


tor, or the same as that taken by the five lamps, the drop is 
four times the drop when five lamps alone are in circuit. If 
the remaining four lamps be replaced by coils, the drop does 
not increase in proportion, but from 6 to only 10 per cent. The 
effect, therefore, of a slight seif-induction in the load causes a 
much greater proportional drop than the presence of a large 
self-induction. A counter E. M. F. of 10 per cent. is not at all 
likely to occur in a 100-volt line carrying small current. The 
figures given, however, serve as an illustration of the percent- 
age variations which are possible in other parts of the system. 


DROP IN CIRCUITS. 


The word “drop” in continuous current calculations has a 
perfectly well defined meaning. In the case of the five lamps 
which take 5 amperes at 100 volts through a circuit of one-fifth 
of an ohm, as illustrated in Fig. 5, the drop is: (1) the differ- 
ence between the E. M. F. at the generator and at the lamps, or 
1 volt, which is 1 per cent.; (2) it is the E. M. F. required for 
sending the current through the line; this is equal to the cur- 
rent multiplied by the resistance, and is the E. M. F. which 
would be required for sending the current through the line if 
the load be short circuited; (3) a drop of 1 per cent. means 
also that the energy lost in the line is 1 per cent. of that deliv- 
ered by the generator; (4) a loss of 1 per cent. in the line also 
signifies that the energy delivered is 1 per cent. less than that 
suplied by the generator. 

In alternating current work the same uniformity does not 
exist; for example, in the experiments with the same five 
iamps and the same line: (1) the generator pressure was 101% 
volts, or 1% per cent. higher than that of the lamps; (2) the 
E. M. F. required for sending a current through the line short 
circuited is 10 volts, or 19 per cent.; (3) the energy lost in 
wires is C2 R, or 5 watts, which is 1 per cent. of the energy 
when five lamps are supplied. If four lamps and low resistance 
coils are connected to the circuit, the energy delivered is, say, 
400 watts and the loss is 1% per cent.; (4) if the coils alone 
are supplied and their combined resistance is equal to that of 
the circuit, or one-fifth of an ohm, then the losses in load and 
line are equal and the actual line loss is 50 per cent. The ap- 
parent energy at the generator is 550 watts (110 volts and 5 
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amperes) and the apparent energy delivered is 500 watts (100 
volts and 5 amperes), so that the apparent loss is 9 per cent. 

It is therefore evident that the several elements commonly 
referred to as drop or per cent. loss with continuous current 
are so modified when alternating current is used that it is pos- 
sible for no two of them to have the same value. Moreover, 
with alternating current, none of these elements may have the 
same per cent. value as that for continuous current on the same 
circuit. 

LOSS AND REGULATION. 

The two vital factors in the line are loss and regulation. The 
losses are C2 R, and should be expressed in watts or horse- 
power, or as a per cent. of the energy delivered to the line. The 
practical point in regulation is the difference in E. M. F. at the 
generator and at the load. When these two factors are known, 
it is generally immaterial what E. M. F. might be required for 
sending current through a short circuited line. The word 
“drop” is applied to the difference in E. M. F. between the 
generator and the load. The regulation is generally expressed 
in per cent. of generator E. M. F., but in this paper the E. M. 
F. at the load will be considered 100 per cent., as this is the 
element to be kept constant while the E. M. F. of the generator 
is variable, depending upon the load and other elements. 

Regulation in a circuit is-in general determined by three 
elements—the resistance, the counter E. M. F. of the circuit 
and the power factor of the load. The counter E. M. F. of a 
line depends upon the size of wire and the distance between 
wires, and it increases directly as the length of the circuit, the 
current and the alternations. The counter, or inductive, E. M. 
F. of a line has been calculated for a number of cases, which 
are likely to occur in practice, and the results are given in Fig. 
10. 

DROP IN ALTERNATING CIRCUITS. 

The drop, or difference of potential between generator ter- 
minals and the load terminals, due to the counter E. M. F. of 
the line, depends, as has been shown, upon the self-induction of 
the load. The latter is best expressed by a power factor, or a 
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factor by which the product of the amperes and volts, or the 
apparent energy, must be multiplied to give the true power in 
watts. The power factor for incandescent lamps is 1.00, as the 
aparent energy is equal to the true energy. The power factor 
for transformers loaded with incandescent lamps 1s usually 
over .99. The factor for unloaded transformers varies from 
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.50 to .80, and in open magnetic circuit transformers, notably 
the “hedgehog,” the factor may be as low as .05. The drop due 
to self-induction on the line (which, plus the ohmic drop, will 
give approximately the total drop), corresponding to various 
power factors of the load, is given in Figs. 11 and 13. The 
’ curves show that if the power factor be 100 per cent., as it is 
with incandescent lamps, the inductive drops for various coun- 
ter or inductive E. M. F's. are .02 per cent. for 2 per cent.; .08 
per cent. for 4 per cent.; .18 per cent. for 6 per cent.; .32 per 
cent. for 8 per cent.; .5 per cent. for 10 per cent.; 1.2 per cent. 
for 15 per cent., and 2 per cent. for 20 per cent. The curves show 
that the drop increases very rapidly at first if the power factor 
becomes less. These relations may be elegantly determined 
by a simple diagram on section paper ruled in tenths. Draw 
an are through a quadrant with a radius of 100. Graduate the 
horizontal and the vertical scales, beginning with 0 at the cen- 
ter and reaching 100 at the circle. On the horizontal scale find 
the point corresponding to the power factor of the load, follow 
up the vertical line to the circle. This line represents the 
counter E. M. F. of the load and its length read on the vertical 
scale gives the counter E. M. F. of the load in per cent. of the 
E. M. F. on the terminals of the load. From the intersection 
with the arc of the circle proceed horizontally a distance corre- 
sponding to the effect of the resistance of the line, i. e., to the 
E. M. F. required for sending an. equal continuous current 
through the line resistance, expressed in per cent. of the E. M. 
F. upon the load. From this point proceed upward a distance 
equal to the counter E. M. F. of the line expressed in per cent. 
of the E. M. F. on the load. 

A line from the center to the upper end of this vertical rep- 
resents, in direction and magnitude, the E. M. F. which must 
be impressed on the circuit. If from the same center an arc be 
drawn through this point to the base, the scale divisions on the 
base between the two arcs measure the total drop caused by the 
line, in terms of the E. M. F. at the load. This construction 
is shown in Fig. 12 for two cases. The E. M. F. corresponding 
to the effect of the resistance of the line, or the “resistance 
volts,” is 2 per cent. in each case, and the counter E. M. F., or 
the “reactance volts,” is taken as 10 per cent. in each case. In 
one example the power factor is taken as 1.00 or 100 per cent., 
and in the other case as 0.8 or 80 per cent. The total drop in 
the first case is seen to be a trifle over 2 per cent., and in the 
second case about 8 per cent. 


SELF-INDUCTION IN TRANSFORMERS, ETC. 


Self-induction exists in line, generators, transformers, sec- 
ondary wiring, and sometimes in the load. In each case the 
effect of the self-induction upon regulation depends largely 
upon the self-induction of the total load which it supplies. 
Thus, the regulation of a generator depends upon the trial self- 
induction of the line, transformers and load. Again, the regu- 
lation of line supplying transformers depends upon the self- 
induction of the transformers, as well as that of the useful 
load. The same analysis and diagrams which have been used 
above in connection with the line will apply to the transform- 
ers and approximately to the regulation of the generator. 

An ordinary transformer has a primary self-induction and a 
secondary self-induction and a mutual induction, which be- 
come a ready source of very complicated and perplexing analy- 
sis when the complete action is described in theoretical terms. 
Practically, however, the action of the self-induction in the 
transformer may be expressed in a very simple way, and it is 
readily seen that this self-induction has a very important bear- 
ing upon the regulation of the transformer. The regulation of 
the transformer is very similar to that of a line, as explained 
above.. Ifthe secondary coil be short circuited, the B. M. F. on 
the primary may be adjusted so that the normal full load cur- 
rent passes through the apparatus. This E. M. F. is analogous 
to the E. M. F. required for sending current through a short 
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circuited line, and in ordinary transformers is practically equal 
to the counter E. M. F. of self-induction, and may be considered 
equal to it. 

A transformer may be taken for experiment in which the 
E. M. Fs. are 1,000 volts and 100 volts. If 5 volts, or % per 
cent., is required for sending through the primary a continu- 
ous current equal to the normal full load current of the trans- 
former, and if a similar E. M. F. in the secondary is % a volt. 
or % per cent., then the ohmic loss in the transformer is 1 per 
cent. and the drop in pressure at the secondary terminals be- 
tween no load and full load will be 1 per cent. if the self-induc- 
tion be negligible. If, however, there is a self-induction so 


that 100 volts, or 10 per cent., is required, at a given frequency, 
for sending an alternating current of the normal strength 
through the primary when the secondary is short-circuited, 


Fig. 12. 
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then the drop in pressure is in general greater than 1 per cent., 
depending principally upon the character of the load. The load 
may be non-inductive, as lamps, or it may be more.or less 
inductive. The experiments described above, in which a line 
had the same per cent. ohmic and inductive characteristics as 
the transformer just described, apply to the transformer as 
well as to the line. The drop on such a transformer, therefore, 
may vary from 1% to 10 per cent. when delivering its rated 
current. Arc lamps, or fan motors, will produce a very much 
greater drop than incandescent lamps. The power factor of an 
alternating current arc lamp varies considerably, but in a 
number of cases has been found between 85 and 90 per cent. 
The drop, when incandescent lamps are replaced by arc lamps 
on the transformer just described, increases from about 11% to 
5 or 6 per cent. 

A secondary line, if it carry a large current, may have a 
counter E. M. F. of several volts. This may not be enough to 
increase appreciably the drup in the line between the trans- 
former terminals and incandescent lamps. But the trans- 
former, however, delivers current to the secondary circuit and 
to the lamps, so that the regulation of the transformer may be 
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affected by the self-induction of the secondary circuit. Cases 
have occurred in which transformers of a very old type pos- 
sessing high self-induction were supplying very large second- 
ary currents and the resulting drop in the transformers was 
increased several per cent. For example, a circuit of No. 0000 
B. & 8S. wire supplying 100 amperes to 50-volt lamps at a dis- 


Fig. 13. 
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tance of 100 feet has an ohmic drop of 2 per cent. The con- 
stant for counter E. M. F. of this circuit, if the wires be 6 
inches apart, is .022. The volts at 16,000 alternations are .022x 
100x.1x16 equal 3.52, or 7 per cent. of 50 volts. The inductive 
drop in the line corresponding to 7 per cent. is .25 per cent. The 
power factor of the aggregate service of the transformer is the 
second side of a right angle triangle, of which 7 is one side and 
100 is the hypotenuse. This is 99.7, which is the power factor 
of the total load on the transformer. If the inductive E. M. F. 
in the transformer be 10 per cent., the inductive drop is 1.2 per 
cent.; if 20 per cent., the inductive drop is 3.4 per cent., and if 
30 per cent., the inductive drop is 7 per cent. The aggregate 
drop in the transformer and secondary circuit in the latter case 
would be, say, 2 per cent. for ohmic drop in transformer, 2 per 
cent. ohmic drop in line, 7 per cent. inductive drop in trans- 
former, and .25 per cent. inductive drop in line, or a total of 
11.25 per cent. The necessary ohmic drop is 4 per cent. and the 
inductive drop resulting from self-induction in transformer and 
line is therefore 7.25 per cent. If the number of alternations be 
reduced to 7,200, the inductive drop would be reduced from 7.25 
per cent. to 1.5 per cent. 
MUTUAL INDUCTION. 

It two circuits be run on the same pole line they act as a 
transformer, in which one circuit carrying current may act as 
a primary and induce E. M. F. in the other as a secondary. If 
the latter circuit is connected with the same dynamo and is de- 
livering current, its E. M. F. will be slightly raised or slightly 
lowered by the effects of the first circuit. Conversely, the sec- 
ond circuit will have similar e‘fect upon its neighbor, raising 
or lowering its pressure by a slight amount. If the two cir- 
cuits be connected to different dynamos which are running at 
slightly different speeds, then the E. M. F. induced by one cir- 
cuit upon the other will sometimes increase and at other times 
decrease the E. M. F. of the circuit, depending upon whether 
the two currents at a given moment are flowing in the same 
or in opposite directions. This fluctuation may cause varia- 


tions in the intensity of the lights supplied. It is readily de- 
tected in the service of some central stations, and is of course 
most marked at time of full load, as the induction of one cir- 
cuit upon another depends upon the strength of current carried. 
The fluctuation due to this action may be readily distin- 
guished from that due to slipping of belts or irregularity in 
engine speed, as the induction effect is due to the difference in 
alternations between two machines, and the speeds of the two 
machines are apt to vary slightly from time to time, giving 
a gradual variation in the rate of fluctuation of the lamps. 
The fluctuation due to mutual induction of lines occurs only at 
the end of the line, and is not observed in the station, while the 
other causes affect the station lights also. The number of 
volts E. M. F. set up in one circuit by a parallel circuit depends 
upon the current, the frequency, the distance which the lines 
are parallel and upon the relative positions of the four con- 
ductors. The distance between wires may be six inches or six 
feet without affecting the mutual induction, provided the rela- 
tive positions be unchanged. Several dispositions of circuits 
are shown in the accompanying Fig. 14, and the number of 
volts per thousand feet at 7,200 and at 16,000 alternations 
which are induced in either circuit by one ampere in the other 
are given in connection with each figure. The number of volts 
required for producing objectionable flickering in the light de- 
pends upon the voltage of the lamps in service, the efficiency at 
which they are run and the general surroundings in which 
they are placed, notably the relation of lamps to reflectors, 
white walls, etc., and the general disposition of the customer. 

An E. M. F. of % per cent. induced in one circuit by another 
can in some cases be detected, and usually more than 1 or 2 
per cent. will cause objectionable flickering. 


METHODS OF REDUCING INDUCTION. 


The mutual induction is reduced by bringing the wires in 
each circuit close together and separating the circuits. The 
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g4 & 3 16,000 Alt, .035 Volts 
O O 7,200 Alt. 016 Volts 
Fig. 14 b O O 16,000 Alt. 015 Volts 
* 2 7,200 Alt. .0065 Volts 
Fig. 14 0 O O % 16,000 Alt. 070 Volts 
* 7,200 Alt. .032 Volts 
Fig. i4d 16,000 Alt. .006 Volts 
© O * & 7,200 Alt. 0027 Volts 
Fig. i4 e 16,000 Alt. 112 Volts 
2 O O 7,200 Alt. .050 Volts 
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effect of this mutual induction may be neutralized by crossing 
one of the lines at its middle point, so that induction in the 
first half of the line is counteracted by the induction in the sec- 
ond half. It is readily noted that the effect of self-induction 
in a circuit is reduced as the wires are brought close together, 
or if each conductor be divided into several wires in multiple 
and separated. The effect of self-induction is diminished as 
the number of alternations is reduced. The following points 
are also to be noted in connection with the inductive drop: If 
the power factor be nearly 100 per cent., the inductive drop in- 
creases as the square of the counter E. M. F. If the E. M. F. 
of the circuit be increased and the same power be delivered 
over the same circuit, the per cent. counter EB. M. F. decreases 
as the square of the E. M. F. delivered, and the inductive drop 
decreases approximately as the fourth power. If the number of 
alterations be decreased, the counter E. M. F. decreases directly 
and the inductive drop decreases as the square. The inductive 
drop at 7,200 alternations is less than one-fourth of that for 
16,000 alternations for ordinary power factors. 


CAPACITY IN LINES. 

The static capacity in ordinary lines is usually small, and its 
effect is not of importance unless the line be very long or the 
pressure be very high. The general effect of capacity in the 
line or of connecting condensers to the line is to lessen the cur- 
rent from the generator which is required for supplying in- 


Fig. 15. 








tie ke 


FIGURE 13. 


ductive load and to neutralize the drop due to self-induction. 
The use of condensers for this purpose may lead to very con- 
siderable gains in circuits where the self-induction of line or of 
load becomes considerable. If an inductive circuit or trans- 
former supply current to condensers, the E. M. F. may in- 
crease instead of decreasing, as it does with inductive load. 


ON POLYPHASE CIRCUITS. 

The subjects which have so far been considered apply to 
single phase as well as to polyphase circuits. The effects of 
self-induction will be brought to the attention of the electrical 
engineer much more prominently in connection with polyphase 
work, however, because the larger alternating current enter- 
prises will be carried cut with the polyphase system, and power 
work involving variable power factors will be a Jarge element 


in this system. There are, in addition, several problems which | 


relate distinctively to polyphase working. One of these is the 
most suitable number of phases to be used. The two-phase sys- 
tem and the three-phase system are both in operation, and 
while it is admitted by the adherents of each system that there 
is no fundamental difference between them, yet each has spe- 
cific characteristics giving particular advantages. 
The self-induction of a three-phase circuit for transmitting a 
given amount of power under similar conditions of E. M. F. 
is the same as that which is incident to the two-phase four- 
wire circuit, if the same size of wire is used in both cases and 
the wires of the three-phase circuit are equally distant from 
one another, and this distance is equal to that between the 
wires in each phase of the two-phase circuit. This renders 
the calculatiun of the drop due to the self-induction of the 
three-phase circuit quite a simple matter. The loss and the 
regulation are the same as would be obtained in transmitting 


half the power at the same power factor over two of the wires 
of the three-phase circuit. The advantage of the three-phase 
transmission over single-phase transmission is therefore evi- 
dent, as the addition of the third wire, involving an increase of 
£0 per cent. in the weight of the conductor, enables twice the 
power to be transmitted with the same efficiency and regula- 
tion. A corresponding gain is, of course, obtained over the 
two-phase system, as it is in effect the same as two ordinary 
single-phase circuits in so far as the efficiency of conductors is 
concerned. 

A further advantage of three instead of four wires is the re- 
duced cost of insulators and line construction, the reduced 
losses due to leakage and the lessened liability to break-down, 
resulting from the fewer insulators. 


An important point of difference between the two systems is 
the effect of loading one branch of the system more heavily 
than the others, as is common in incandescent lighting. One 
of the statements which remains uncontroverted in Professor 
Forbes’ recent comprehensive and remarkable paper upon the 
“Electrical Transmission of Power at Niagara Falls” is in ref- 
erence to the difference of regulation in dynamos for two-phase 
and for three-phase alternating currents. He gives the result 
of tests showing that the circuits of a three-phase generator 
differ greatly in pressure if they are not equally loaded, and 
states that, having considered these points, the directors of the 
company determined to reject the three-phase system. These 
results agree fairly well with tests which I have made. The 
relative regulation of the two types depends very largely, of 
course, upon the design of the machines. Other things being 
equal, the inequality in the voltages on the different phases of 
a generator, wren the circuits are unequally loaded, is much 
greater in the three-phase than it is in the two-phase type. 

It independent regulation of circuits is necessary, one circuit 
can be given the proper pressure directly from the dynamo and 
the other circuits may be raised or lowered, as may be required. 
This involves apparatus for regulating two circuits if the sta- 
tion be operated by the three-phase system, and only one cir- 
cuit if the two-phase system is in use. 


In a system where incandescent lighting is to be a promi- 
nent feature, or where load of any kind may be required upon 
one circuit and not on the other, the two-phase system has, 
therefore, a decided advantage in station regulation over the 
three-phase system. Another advantage of a two-phase circuit 
is that the load is separated into two divisions instead of three 
divisions, which is in general much simpler. A further advant- 
age of the two-phase is in the reduction of potential for motors. 


Fig. 16. 














! Fieure 16, 


Two transformers are sufficient in the two-phase system, 
whereas three transformers are commonly used in the three- 
phase system. The two transformers which would be required 
for small motors will cost considerably less than the three 
transformers which would be required on the three-phase sys- 
tem, and the loss in transformation will be much less, as there 
is not much difference in the cost of small transformers of 
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slightly different sizes, and the large sizes are more efficient. 


The ease and simplicity of installation is also a gain for the 
two-phase arrangement. 


THE SCOTT SYSTEM. 

In considering the advantages of the three-phase system for 
transmission and of the two-phase system for distribution, it 
occurred to me that a combination of the two systems might 
secure the advantages of both in a combined system, and I 
have worked out a simple and effective method of accomplish- 
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ing this result. It is well known that if two E. M. Fs. differing 
in phase be connected in series that the resulting E. M. F. will, 
in general, differ in value and in phase from either of its com- 
ponents. If two E. M. Fs. differing in phase 90 degrees be 
connected in series the resultant E. M. F. is represented in 
direction and magnitude by the hypotenuse of a right angle 
triangle, of which the two sides are the two component E. M. 
Fs. Thus, in Fig 15, if A O and O B are two E. M. Fs. at right 
angles, and these E. M. F's. be connected in series, the resultant 
is the line A B, of different phase from either of the compo- 


Fig. 18. 
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nents. It is.a simple matter to so proportion the components 
that O B is equal to one-half of A B, as shown in the diagram. 
In a similar manner it is readily seen that the same E. M. F., 
O A may be combined with O C, which differs from it by 90 
degrees (but is equal and opposite to O B) in such a way as to 
give A CO equal to A B, but differing in direction. B O and 0 C 
added together give B VU. The B. M. F., B C, may therefore be 
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combined with the E. M. F., A 0, at right angles to it, in such 
a way as to give additional E. M. Fs., A B and © A, which, in 
connection with B (©, give three equal E. M. Fs. 120 degrees 


























apart. This is the relation of E. M. Fs. in the three-phase 
system. 

The application of this arrangement to transformers is illus- 
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trated in the accompanying Figs. 16 and 17. The primaries of 
two transformers are connected to a generator giving two- 
phase current. The secondary E. M. Fs., therefore differ 90 degs. 
One secondary is made equal to 100 turns and a loop is brought 
out at its middle point, giving 50 turns at each side. The sec- 
ond secondary has 87 turns, which is approximately equal to 
50 multiplied by the square root of 3. One end of the second- 
ary circuit is connected with the middle point of the secondary 
of the first transformer, as shown, and the three free terminals 
will then deliver E. M. Fs. differing in phase 120 degrees. If 
the E. M. F. on each primary be 1,000 volts and on one. second- 
ary 100 volts and on the other 87.volts, then the E. M. F. meas- 
ured between any two secondary terminals will be 100 volts. 
This three-phase circuit is adapted for operating three-phase 
motors. In a system of transmission two-phase currents at 
the generator may be converted into three-phase currents, as 
shown in Fig. 19, and the windings may be such that the E. M. 
F. is raised for transmission. The currents are then transmit- 
ted by three phases, effecting economy in copper. At the other 
end of the line a similar arrangement of transformers may be 
used for converting from the three-phase to the two-phase 
system. The two-phase currents may then be used for the 
operation of two-phase motors or the circuits may be inde- 
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pendently loaded with lamps, or otherwise. If lamps be placed 
on the transformer which supplies directly from its two termi- 
nals, the transmission is direcily from the generator without 
affecting in any way the other circuit, as the generator termi- 
nals are connected directly to the first primaries, and the sec- 
ondaries of the raising transformer are connected directly to 
the primaries of the lowering transformer, and the current 
from this is taken directly to the load. On the other hand, if 
the other circuit be loaded, the action here will also be on its 
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own generator circuit without affecting the first. The current 
from the raising transformer in this circuit passes to the mid- 
dle of the secondary of the other transformer, where it divides 
and flows in parallel through the two parts of the coil and two 
of the lines. As one-half of the current flows through each 
part of the secondary coil in opposite directions, the self-induc- 
tion is completely neutralized and the transformers in this 
circuit are independent of the operation of the other circuit. 
It is to be noted that under this condition the line B. M. F. de- 
livered by this transformer is only 87 per cent. of that deliv- 
ered by the first transformer. The lower E. M. F., however, is 





THE BURGDORF-THUN-BAHN THREE-PHASE LOCOMOTIVE. 


compensated for by the fact that the current on one side is 
passed through two of the lines in parallel, thus reducing the 
resistance of the circuit and compensating for the slightly 
lower E. M. F. 

The effect upon the regulation of the generator when two- 
phase circuits at the end of a three-phase transmission line are 
independently loaded is found, both by theory and test, to be 
the same that prevails when the load is placed directly upon 
the corresponding circuit of the generator. A modification of 
this system is found in the arrangement where the three- 
phase current is produced in the generator and transmitted 
over three wires to the reducing transformers. These trans- 
formers may be arranged as described for producing two 
phases (Fig. 20). Loads may be placed upon either of the two- 
phase circuits, and practically the same regulation in the gen- 
erator will result that would have resulted if the generator it- 
self had been wound for two phases and one of these circuits 
loaded. In this way it is possible to place lighting load upon a 
three-phase generator in two instead of three units, and to 
avoid the bad regulation in the generator due to unequal load- 
ing. 

A similar arrangement of two transformers may be used for 
converting three phases of one potential into three phases of 
another potential. This arrangement is shown in the accom- 
panying Fig. 18. 

The efficiency of two transformers arranged for converting 
from two-phase to three-phase is reduced below that when 
working independently on ordinary loads by an insignificant 
amount. If the efficiency in ordinary working is, say, 97.5 per 
cent., it would be reduced to 97.4 per cent. in converting from 
one number of phases to the other. 

The Tesla polyphase system, in which the largest electrical 
enterprises are seeking a realization, adapts itself with marvel- 
ous facility not only to all branches of electrical industry, but 
also by the transformation of its phases to the utilization of 
three phases for gaining the highest economy in transmission, 
and of two phases for securing the maximum advantages in 
distribution. 


ransportation 


THE BURGDORF-THUN-BAHN POLYPHASE RAILWAY. 


BY ALBERT VAN DER NAILLEN, SR., 
President School of Engineering. 

ERMATT, in Switzerland, is directly connected, through the 
z medium of an electric railway, with the Gornergrat, a most 
picturesque spot located at an altitude of 10,290 feet in the 
‘eternal snow of the Alps—a spot which is believed by all 
the mountain guides to be the abiding place of that mysterious 
being called ‘‘The Spirit of the Alps,” in the existence of which 
they nourish a most deeply-rooted belief, while holding it in 

profound and awful reverence. 

While looking with much interest at the daring but solid con- 
struction of this electric railway on the steep mountain sides and 
over deep canyons, and noticing the great amount of tourist 
travel which patronized the road (although the cost is over $3.50 
for a ride of only four or five miles), I wondered why it is that in 
California, where equally charming and interesting spots and 
scenery exist, we have not the same facilities to offer to the 
tourists who wish to visit them. We have abundant water power 
all over the State in all our mountains, enabling cheap transporta- 
tion, and we might do as is done in Switzerland — let the road lie 
idle in winter time when the ground is covered with snow and no 
tourists are ‘‘ touring.” 

While thus giving way to reflection, I was approached by a 
gentleman who, seeing the interest I took in the road, spoke to - 
me and introduced himself as M. Emile Lussy, engineer of and 
contractor for the building of the road we were inspecting. He 
told me that this road, like all similar roads in Switzerland, was a 
paying enterprise, and that the tourists were willing to pay high 
prices to ride over it, a privilege which they availed themselves of 
with eagerness, as they supposed that perhaps they would never 
revisit the scene again. Engineer Luzzy stated that he con- 
structed the mountain road from Viege to Zermatt, the rack and 
pinion line from Glion Montreux to the rocks of Naye, which 
ascends to an altitude of 6450 feet in a few miles, and many other 
mountain lines, all of which pay large dividends. 

According to M. Lussy, however, the most interesting electric 
railway is the recently inaugurated Burgdorf-Thun-Bahn system, 





THE BURGDORF-THUN-BAHN PASSENGER CAR. 


which is a standard broad-gauge railway line for passengers and 
heavy freight, and is operated exclusively by polyphase electric 
locomotives that are the only ones of their kind in Switzerland, if 
not in Europe. Engineer Lussy invited me to visit the line as his 
guest and to convince myself personally not only of the splendid 
working of these polyphase locomotives, but also of the brilliant 
promises which they hold out to the near future as a means for 
effecting the economic transportation of heavy materials on steep 
grades. Having gladly accepted the kind invitation, we started 
for Burgdorf, where we met by appointment M. Krahenbuhl, the 
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electrical engineer of the road, a most amiable gentleman, who 
placed himself entirely at our disposal. Moreover, the electric 
locomotive here illustrated was turned over to us for a trial and 
inspection, and concerning which M. Krahenbuhl kindly gave us 
all information desired. 

On the Burgdorf-Thun-Bahn electric railway the passenger 
traffic is handled by an electric car or cars, while freight is carried 
in standard Swiss goods cars made up ito trains and drawn by 





EXTERIOR OF POWER HOUSE AT KANDER, SWITZERLAND. 


electric locomotives. The power house, which is illustrated here- 
with by exterior and interior views, is at Spiez, and the water 
operating the turbines 1s taken from the river Kander, which has 
its source in the lake of Thun high in the mountains. There are 
four turbines of 900 horsepower each, and these drive through 
direct-coupling, alternating-current generators, which deliver 
three-phase current to the step-up transformers at an electro- 
motive force of 4000 volts, whence the three-phase current is 
delivered to line at 16,000 volts. The length of the road is 35 
miles, and the loss on the transmission is six per cent. 
14 transformers which feed as many different sections of the line 
with three-phase current at 750 volts, the three sides of the system 
being afforded in the two overhead trolley wires and the rails. 

Neither trolley wheels nor sliding shoes are used, but instead 
current is taken into the cars through frames of wire placed trans- 
verse to the trolley wires overhead, after the manner common to 
many European systems, as so fully shown in the illustration. 
The passenger cars take 240 amperes per phase, which is distrib- 
uted between four motors, thus showing an average consumption 
of 60 amperes per motor per phase. I am unable to give any 
information concerning the power factor of the motors, the start- 
ing current, torque or regulation of the generators supplying 
current for the operation of these passenger and freight motors, 
but will probably be able to do so in the near future in another 
article to appear in these columns. When exceedingly heavy 
loads require two driving cars, they together consume 480 amperes 
on a grade of 25 per cent, with a load of 25 tons. In addition to 
‘the driving motors, each car carries a 10o-volt induction motor 
which drives an air compressor for operating Westinghouse air 
brakes. 

In the freight locomotives, the two axles are moved by two 
connecting rods which are entirely independent of each other, so 
that if one should happen to break or become disabled the other 
would continue in service uninterruptedly. In the middie of the 
shaft receiving and transmitting the power to the connecting rods 
ic a double clutch which permits the adjustment of a wheel and 
pinion by a single movement, so that the locomotive may run at 
the rate of either 12 or 24 miles per hour, or at any intermediate 
speed, on a 25 per cent. grade, with a load of so or rootons. The 
locomotive weighs 30 tons, and is equipped with two motors, each 
having a rated capacity of 150 horsepower. As before stated, 
there are two trolley wires, but no trolley; the trolley wheel of the 
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form familiar to Americans is mostly suppressed in Switzerland, 
for the reasons, they say, that it jumps the wire too easily and 
requires a fine adjustment of wires around curves. Contact is, 
therefore, secured by the frames shown on top of the cars, and 
these frames are of sufficient size to always secure positive con- 
tact, even in going around curves where the trolley wires are not 
central over the track. 

These Swiss locomotives are of most excellent construction, as 
well as of the utmost solidity. On noticing the ease with which 
they perform their heavy work on grades as steep as 25 per cent., 
I could not help thinking that they are destined to be indicative 
of the type of electric locomotive with which the future is to be 
most familiar. 


FE. M. VAN FRANK has resumed the electrical superintendency 
of the electric-railway division of the Sutter Street Railway 
Company, San Francisco, which has acquired the Sutro electric 
railroad. 

Mrs. L. E. WILLIAMSON has announced the marriage of her 
daughter Mary Rhoda to Mr. Thomas Hardin Van Frank, on 
October 19th, at Rialto, Cal. Mr. Van Frank is well known as 
the manager of the Brooks-Follis Electric Corporation of Sau 
Francisco, and the high esteem iu which he is so universally held 
warrauts the JOURNAL in extending to him and his accomplished 
bride most cordial congratulations, not only in its own behalf, but 
in behalf of the electrical fraternity of the West. 

Steam 


STEAM ENGINE EFFICIENCY. 

N a paper recently read before the American Society of Mechan- 
ical Engineers by Prof. Thurston, a table is given showing the 
best economy attained up to the present year with different 

types of steam engines. The best performance has been from 
one of the Corliss type using steam at €2 pounds pressure and de- 
veloping an indicated horsepower on 17.5 pounds of water per 
hour. A Leavitt pumping compound engine using steam at 135 
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INTERIOR OF 
pounds, developed a horsepower on 12.16 pounds of water yer 
hour, while a high-speed McIntosh & Seymour compound engine 
has developed an indicated horsepower on 12.76 pounds of steam 
per hour, the initial pressure being 125 pounds. The best showing 
for a triple-expansion engine was in the case of a Snow pumping 
engine using steam at 156 pounds pressure, and developing a 
horsepower on 11.26 pounds of water per hour. Of quadruple- 
expansion engines the best record is that of a Hall & Treat engine 
using steam at 400 pounds pressure and developing a horsepower 
on 9.67 pounds of steam per hour. 
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EDITORIAL. 


The word ‘‘synchronize’’ implies agree- 
ment in points of time; hence, when used 
in an electrical sense. is equally applicable 
to both the frequency and the phase rela- 
tion of alternating-current wave forms. 
To ‘‘synchronize’’ alternators indicates 
that they have been brought not only to an equal fre- 
quency, but that they have as well been brought to that 
condition where their phase relations are both identical 
and simultaneous; that is, that their phases are ‘‘in step,’’ 
meaning thereby, that they give a maximum electromotive 
force of the same sign at the same instant, and that they 
continue to be thus in step for an appreciable period of 
time. Alternators may, therefore, have the same fre- 
quency but be out of step; or they may be in step at a 
given instant, but be out of frequency; but when they 
have been brought to synchronism, it is understood that 
they are both in step as to phase relations as well as of 
equal frequency. The application of these terms in that 
which follows should now be clear. 

When alternators are to be coupled in parallel, they are 
brought to conditions of equal frequency, of equal phase 
relations —or in step —and of equal voltage, though the 
latter is less important than either of the other two con- 
ditions. If an unattached single or polyphase alternator 
have its fields excited and its armature connected up to 
another similar type of alternator which is being run as a 
generator, the unattached alternator will exert a very 
powerful tendency to run with the generator, provided it 
has been first brought up in step with, and of equal fre- 
quency to, the generator. A considerable load may be 
put upon the motor (for such the unattached alternator 
becomes) and the two machines will keep in synchronism, 
for such is their inherent characteristic. 

As with direct-current dynamos, the possibility of run- 
ning alternators in parallel is due to their reversability, or, 
specifically, to their ability to act as synchronous motors 








PHILOSOPHY OF 
SYNCHRONIZING 
ALTERNATORS. 


precisely as just described, for if one machine, by reason 
of mechanical or electrical disturbances, tends to slow 
up, the other will force current into it, running it as a 
motor and increasing its speed until it hurries it up into 
synchronism again. So strong is this effect that if the 
machines are thrown in parallel when they are in direct 
opposition of phase, they will right themselves in time, 
provided they are of the same frequency, or nearly so; 
but this experiment is sometimes a very trying one, as 
will be shown. 

Messrs. Gardner and Howgrave-Graham,* have com- 
pared two alternators which are to be thrown in parallel 
to two pendulums of slightly different lengths. If these 
pendulums are started to swig in phase, or in step, they 
will, after a short time, get out of step until when one is 
swinging in one direction, the other will swing in the 
other direction, and, similarly, they will consume the 
same time to get back into step as was required to get out 
of step. Two alternators will behave in exactly the same 
way when they are connected in series and not in syn- 
chronism. At one moment they will supply a voltage 
equal to the algebraic sum of their voltages, and the re- 
sultant voltage will be a maximum, and, as time goes on, 
they will oppose each other, and the algebraic sum will 
be the arithmetical difference, giving a minimum resultant 
voltage. 

In this figure, the two curves represented by light lines 
illustrate the curves of two alternators slightly out of 
synchronism. The 
heavy line shows the 
curve that is obtained 
by taking the alge- 
braic sum of the ordinates of the two light-faced curves, 
and from these it will be seen that the resultant voltage 
grows and thendies away. ‘The more nearly the machines 
are in synchronism the slower the fluctuations will be. 
This effect is very important, as it is made use of in most 
synchronizing apparatus. 





Bad 

Assume now, that two machines are up to proper fre- 
quency, but are not instep. If they are thrown in parallel 
when in this condition, a current of greater or less amper- 
age will oscillate between them, which, if their phases are 
in direct opposition, may be eaormous, especially in arm- 
atures without iron, in which case the armatures will 
probably be destroyed. This enormous rush of current 
will, if the armatures stand the strains caused by it, slow 
up one of them a little, causing their frequencies to differ, 
when they will begin a see-sawing which will eventually 
bring them into synchronism through the motor actions 
referred to. It will probably take several seconds to ac- 
complish this, during which the voltage of the distribution 
circuits will be more or less seriously disturbed —so much 
so that it is sometimes possible for synchronous motors 
operated therefrom to drop out of step, several such occur- 
rences being sufficient to paralyze the whole system. 
Alternators having iron-clad armatures, and especially 
those with big teeth, are of sufficiently high induction to 


*Transactions Institution of Electrical Engineers, London, March 22, 1899. 
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limit the enormous inrush of current caused by synchro- 
nizing machines that are seriously out of step; but com- 
mercially, alternators which are not in step and not in 
synchronism —7?. é.: of equal frequency —are not thrown 
in parallel unless by accident, for the very cogent reason 
given. 

Regarding frequencies, Steinmitz showed, as early as 
1894,* that alternators with a frequency as high as 125 
cycles and as low as 25 cycles per second would, when 
properly designed, work perfectly in parallel; and, more- 
over, he found that the self-induction of machines within 
the limits of well-designed alternators has nothing to do 
with the success of syachronous running, as armatures of 
low and high self-induction rur in parallel with perfect 
success. 

ad 

The synchronizing of alternators has now been reduced 
to a comparatively simple mechanical operation, and even 
the difficulties which attend the parallel operation of 
steam-driven, direct-coupled alternators have at last found 
to be chargeable to the engine rather than to the alter- 
nator. Under ordinary conditions the problem of syn- 
chronizing slow-speed, direct-coupled, steam-driven gen- 
erators is one that any steam engine builder can solve by 
regulating the retarding action of the engine governor, 
and this retardation need not ordinarily be so great as to 
seriously affect the speed control. Such synchronizing, 
when under improper conditions, is apt to be accompanied 
by periodic cross currents and periodic variations of the 
cut-offs in both engines, but the cases wherein it becomes 
very difficult to obtain stable parallel operation will be 
found to be rare. Of course, all difficulties in synchro- 
nizing alternators are greatly reduced by increases of 
speed, and in water power plants in particular, where high 
speed and an even angular velocity are combined, the 
parallel operation of alternators is a process of the utmost 
reliability. 


Electric power transmissions for dis- 
tances approaching 150 miles are pro- 
jected in several portions of the West 
and some of these enterprises have passed 
so far beyond the stages of promotion 
that they are already looked upon as 
being all but literal realities. California seems destined 
to continue to lead the world in electric power transmission, 
and it already does so in pioneership, in distance of trans- 
mission, and in the use of the highest commercially- 
successful line voltages. But these new transmissions are 
of such great length that the cost of line construction is 
bound to compel the making of most strenuous efforts 
toward the utilization of still higher voltages than any 
yet found in commercial practice, in view of which the 
industry must feel grateful to Cassier’s Magazine for the 
publication of an article in its last issue on the ‘‘ Practical 
Limitations of Electric Power Transmission.’’ In this 
valued contribution, Dr. Louis Bell gives impartial and 
conservative discussion of the questions involved, in which 


HIGH VOLTAGE 
TRANSMISSION 
LIMITATIONS. 


*The Electrical World, Vol. XXIII, page 285, March 3, 1804. 
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the opinion is expressed that the difficulties attending the 
use of potentials between 50,000 and 60,000 volts are 
perhaps prohibitive. 

Dr. Bell truly-points out that during the past half-dozen 
years a great fund of practical information has accumu- 
lated concerning transmission at high voltage, and that 
within a wide range, engineers are now treading on no 
uncertain ground. Conservative voltages have been 
steadily creeping upward, and experiment has grown into 
standard practice until the art has been revolutionized. 
The first great step was taken when engineers squarely 
faced the problem of dealing with alternating currents 
that demanded that they be treated with respect, and 
came to a realizing sense that the proper place to insulate 
a high-tension wire was at its supports. It very soon be- 
came evident that when once past pressures which can be 
handled with impunity, further increases in voltage in- 
volved no additional danger and were practically limited 
only by existing conditions as to insulating the apparatus. 
Given adequate insulation, the line problem was, is, and 
ever will be easy. 

The upshot of the matter has been that the 1000-volt 
plants common ten years ago, are now practically obsolete; 
while for transmission of even a few miles a line pressure 
of 10,000 volts is generally used, and even local distribu- 
tions are ordinarily run at or close to 2500 volts. At the 
present time one may fairly call 10,000 volts the standard 
working pressure for transmission purposes, and its use 
has been proven beyond question to be in every way as 
reliable as if much lower potentials were to be used. As 
the voltage rises beyond this figure no alarming phenom- 
ena appear for some time. The danger of puncturing 
insulators increases, but this merely makes it necessary 
to thoroughly test them and to provide a suitable factor 
of safety. Moreover, raising and lowering transformers 
are not materially more difficult and expensive to build 
and insulate. The ‘striking distance,’’ however, rises 
noticeably, but its increase is a matter that is not yet 
troublesome except as it may indicate resonance, to which 
is frequently due the considerable increase in striking dis- 
tance often noticed on long lines, which sometimes may 
become annoying, although seldom serious. 

Aside from resonance, little occurs that is noteworthy 
as the pressure is further raised until it approaches 20,000 
volts. At about that point the lines begin to be luminous 
at night—at first appearing as a hazy bluish film of light 
at the surface of the wires, with faint brushes at points 
such as the tips of tie wires. Thus results a static dis- 
charge into and through the air along the high-voltage 
wires. ‘The energy is leaking wherever it gets a chance— 
from the wires, across the oil in the transformers, and 
from every point and edge along the line. At 20,000 
volts this static leakage amounts to very little as a matter 
of loss in energy; in fact, it is merely apparent. As the 
voltage rises above this figure, the discharge becomes 
more marked until at 40,000 volts a perceptible, though 
not material, amount of energy is devoted to keeping up 
this action. It is exactly the same sort of thing that one 
sees in a darkened room about the wires leading from a 
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powerful Ruhmkorff coil, except that it is on a colossal 
scale. Add 10,000 or 15,000 volts more to the line and 
the situation becomes serious, for the energy streams off 
in amounts rapidly growing graver, and under the terrific 
strain the air tends to become weaker and weaker as an 
insulator. 

At this point two courses are open: either to increase 
the distance between the wires or to insulate them. The 
latter course probabably can not afford permanent relief 
and the former mitigates the evil but does not altogether 
cure it. Hence, although one plant is being operated in 
Utah at 40,000 volts, it seems that this point nears a limi- 
tation inherent in air as the medium in which aerial lines 
work. Between 50,000 and 60,000 volts the case grows 
very serious, ‘‘perhaps prohibitively so,’’ states Dr. Bell, 
so long as transmission lines are run in air 

Operation at these or higher voltages, if at all possible, 
appears to necessitate a consideration of questions as to 
whether the lines shall be run underground in expensive 
cables, or under or above ground in oil tubes. Possibly 
the latter may be accomplished when some one finds a 
cheap non-conductor that will hold oil successfully, but 
even then resonance is to be dreaded. Going underground 
or into tubes means adding capacity to the system and 
this means a chance of hitting resonance of lower har- 
monics, or even the fundamental. Very formidable reso- 
nance has been detected on one line having some 
underground connections, and electrical transmission in- 
terests shall hear more of it, although it is worth noting 
that increased voltage does not necessarily imply in- 
creased danger of resonance. In point of voltage, then, 
trouble must be provided against as 40,000 volts is ap- 
proached, even in good climate; and, furthermore, the 
placing of lines underground must be very cautiously 
done. 

‘fhus is given, almost verbatim, the opinions held by 
one of the best-known electrical engineers of America on 
a subject fraught with great concern to: transmission in- 
terests. Especially is this so to those of California, which 
is detined to be the scene of action of the highest poten- 
tials and the longest distance transmissions of the world. 
Here the difficulties which are pointed out must be met 
and overcome, for not many decades will pass before the 
Sierras will be studded with power houses from the 
mountain streams of the Southern California Water Com- 
pany in San Diego, to the McCloud River in Sikiyou, 
whence transmissions will be run to all cities, towns and 
industrial centers, and these transmissions will be inter- 
linked as intimately as are those of southern California 
today. Not only will service interruptions thus be pre- 
vented, but the transmissions will be operated at highest 
possible voltages and over greatest distances within the 
bounds of commercial limitations.. Toward these conclu- 
sions all climatic, physical and political conditions trerd. 





M. Chevalet has muffied the noise of large gas engine exhausts 
by connecting the exhaust to a small scrubber. With gas engines 
the scrubber is not supplied with any liquid, but with petroleum 
engines the escaping products are regularly washed so as to re- 
cover the oil and get rid of the smell. 


Gas 


INDUSTRIAL GAS.— IX. 
BY FRANK H. BATES. 


HE JUNKER CALORIMETER. Whenever fuel 
is employed in any quantity, whether gaseous, 
liquid or solid, an exact knowledge of its calorific 
power is required in order to decide upon its cost. 
Likewise the heat energy required for a given 

work can only be determined by measurement of the fuel 
when its calorific power is known. For instance, in mak- 
ing a test of a gas engine, a reported consumption of a 
certain number of cubic feet of city gas, or producer gas, 
per horsepower-hour, unaccompanied by other data, would 
be indefinite, since the quality of the gas might vary 
within a wide range, giving a greater or less consumption 
per horsepower at different times. It is evident then, 
that, in order to convey an accurate idea of quantity when 
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dealing with heat, whatever the source, it is necessary to- 
base all computations upon the number of heat units, 
when comparative consumptions and costs are readily es- 
timated. 

Description of the Junker calorimeter. 'This instrument 


is especially suited to the continuous determination of the 
calorific power of a gas or liquid, since it not only serves: 
to show the heat value of a product at any given time, 
but additionally, all the fluctuations occurring at various 
stages of a process. 

The apparatus consists of : 

A calorimeter proper, designated by A, Figure 27, with 
a Bunsen burner, 1, which projects into the combustion 
chamber; 

A pressure regulator, c, for regulating the pressure of 
the inflowing gas (thus avoiding the fluctuations in pres- 
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sure of the gas source), with a small U-tube to indicate 
the pressure of the gas in ihches of water; 

An accurate gas meter, 8, graduated in litres* and pro- 
vided with an opening for the insertion, by means of a 
rubber stopper, of a thermometer for registering the tem- 
perature of the outflowing gas. A wet or dry meter may 
be used according to conditions and preference; 

A collecting jar, v, graduated up to 2000 cubic centi- 
meters, for collecting and making measurement of the 
water used; 

A collecting jar, %, graduated up to 100 cubic centi- 
meters, for collecting and making measurement of the 
water of condensation; 

A set of thermometers consisting of three graduated up 
to 50° C. for the measurement of the temperatures of the 
air of the room, of the gas at the meter (thermometer Gc) 
and of the products of combustion issuing from the cal- 
orimeter (thermometer at J); also two standard thermom- 
eters (F and F’) graduated in tenths of degrees and scaled 
up to 50° C., for the measurement of the temperatures of 
the inflowing cold and outflowing heated water of the 
calorimeter. These thermometers should be provided 
with adjustable reading glasses; 

Rubber stoppers for holding and fitting the thermometers 
in their respective positions, and rubber tubing for mak- 
ing all connections. 


The calorimeter proper consists of a copper vessel, the 
copper sheeting employed in its construction being as thin 
as compatible with strength, mounted on adjustable legs, 
provided with a combustion chamber in which the fuel is 
burned (if gaseous fuel a regulator insures constant pres- 
sure), the products of combustion passing upwards and 
downwards through the outer compartment of the calo- 
rimeter in an opposite direction to the ascending water 
(which is under a constant head), giving up in transit all 
the heat resulting from the combustion. The detailed 
view, Figure 28, makes the construction clear. In the 
combustion chamber 28, is inserted the Bunsen burner 27, 
proper adjustment as to the height being made by sliding 
the carrier 25 along the fixed rod 26 and binding by the 
set-screw shown. ‘The rod 26 is provided with a flat sur- 
face in the rear of the proper position of the burner, so 
that, on bringing up the set-screw, the burner will be lo- 
cated centrally with reference to the combustion chamber. 
The heated products of combustion pass to the roof of 
the chamber and then downward through the network of 
tubes 30 (shown in both the views A and 4’), finally 
collecting in the cylindrical portion 31, and then passing 
through the damper 33 of the chimney 32 into the 
atmosphere. Provision is made for the entrance of water 
at 1, from where it passes into the small compartment 2 
(over which is placed the lid as shown), perforated with 
small holes which are screened to prevent the passage of 
foreign matter. ‘Through these perforations of compart- 
ment 2 it passes into chamber 3, connected by the piping 
6, with a union at 7, to the regulating-cock 9, the pointer 

*In this description all the measurements are made by the French system; 


the English system may be substituted, however, using a meter graduated in 
cubic feet, thermometers in Fahrenheit degrees, and graduates in cubic inches. 
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of which, together with the graduated arc, is best shown 
in view A”. Sufficient water should be supplied to cham- 
ber 3 to maintain a constant overflow from the upper 
edge into the surrounding chamber 4, from which it may 
escape by rubber tube connections from the nipple 5. 
This provides a constant head of water on the regulating- 
cock 9, insuring the maintenance of the same rate of flow 
through the instrument when the valve has once been 
adjusted to suit the requirements of the test. 

The course of the water through the calorimeter is as 
follows: From the regulating-cock 9 it flows around the 
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bulb of the thermometer F through the horizontal conduit 
into the chamber 15 enclosing the tubes, upwards by 16, 
around the roof of the combustion chamber, through the 
baffle-plates 17, where it is thoroughly mixed, then around 
the bulb of the thermometer F’ and through the arm 18, 
to the compartment 19, overflowing into the exit pipe 20. 
A jacket of air, 13, is placed around the entire body of 
water to prevent loss of heat by radiation. A small open- 
ing at the bottom edge serves to relieve the pressure due 
to the expansion of the enclosed air, but being the only | 
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one does not give rise to a circulation of the air.* The 
nipple 35 serves to drain any water resulting from the 
condensation of the products of combustion. 

The pressure regulator is shown in detail in Figure 29. 
The gas passes from the meter by rubber tubing to nipple 
A of the regulator, into the lower portion of the central 
channel B, up by the open valve c, and into the main 
chamber £. The exit to the burner is by pipe F. Weights 
are provided with which to vary the pressure, and with a 
central hole to fit the stem 1, over which they are placed, 
resting on the nut K, made fast to both the shell and 
stem. The compartment Gc is partially filled with water 
to form a seal for the gas. The valve c is actuated by 
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FIGURE 29, 


the stem 1, which, in rising with the shell, checks the ad- 
mission of gas until the pressure is slightly reduced by 
the outflow of gas through pipe F to the burner. With a 
fairly uniform pressure of gas at the source, the regulator 
may be adjusted to a nicety, the shell varying its position 
within a very small range. A regulator is required since 
the fiow of gas to the burner must be maintained at a 
uniform rate to secure accurate results. The pressure of 
the gas in the burner is shown by the difference of level 
of the water in the two limbs of the U-tube (u, Figure 27). 
If preferable, a dry pressure regulator may be employed, 
such a one being shown in Figure 30. 


*The only means by which loss of heat could take place would be by either 
conduction or convection through the air to the outer surface from which to 
radiate. Conduction will take place only to a slight degree, air being a very 
poor carrier; and convection is out of the question, there being no circulation. 
Furthermore, the outer surface is highly polished, reducing radiation to a min- 
imum. We may therefore consider, for all practical purposes, that no loss of 
heat takes place. 


The Bunsen burner, with regulating-cock removed, 
is shown in the sectional view, Figure 31. The cap 
A on the upper end is detachable, not being required 
with some gases. It is advisable to employ a small 
screen to fit in the cap A at about the line B, to prevent 
the gases taking fire below at the air-valve c, which will 
sometimes occur with gases requiring a considerable 
opening of the valve; that is, considerable air for their 
combustion. This occurring, will put out the light at the 
top of the burner, making necessary a repitition of the test. 

Arrangement of parts. Place the instruments so as to 
render easy the rapid reading of the thermometers. Level 
by means of the adjusting screws, both the gas meter and 
the calorimeter. Make up the connectious as shown by 
Figure 27, and with the thermometers G for measuring the 
temperature of the gas leaving the meter (when using a 
wet meter the requisite water should be poured in some 
little time previous to making the test so that it may 
acquire the temperature of the room), F and F’ for the 
temperatures of the cold inflowing and heated outflowing 
water of the calorimeter, and at j for the exhausting pro- 
ducts of combustion, and a thermometer in the room as 
well (in close proximity to the apparatus) for registering 
the temperature of the air of the room (giving the tem- 
perature of the air entering into combination with the gas 
in burning). 

If possible, have an overhead tank for water of a size 
suited to the duration of the test, in order to have the 
temperature of the entering water and the air of the room 
the same, thus avoiding the necessity for making any 
correction for air as would probably be the case if the 
water were taken from an outside source. Keep all tem- 
peratures as constant as possible during the tests, and 
notice that no draft strikes the chimney of the calorimeter. 
When the tests are of short duration it would be advisable 
to have one or two assistants in order that simultaneous 
readings may be taken in quick succession. However 
taken, all readings should be made at regular intervals in 
order that a fair average may be obtained. 

Have piping from the gas source terminate near the 
meter with a valve and nipple, connecting the nipple by 
rubber tubing to the inlet of the meter. 

Connect the water inlet a, by tubing to a similar pipe 
with valve and nipple, from the water supply. 

Attach a piece of tubing to the cold-water overflow 4, 
to reach handily to the drain, which should be fitted with 
a glass funnel to show the outflowing water from the po- 
sition of the operator. A drain should be provided close 
to the calorimeter. 

Attach a piece of tubing to the heated water outlet c, 
of a length such as will permit of its end being placed 
alternately in the drain and graduate p, which should be 
placed close by, with the graduations outward, that they 
may be noted. 

The small graduate £ is placed beneath the nipple d, 
for the collection of the water of condensation. 

The burner 1 is inserted within the combustion chamber 
about 12 centimeters (4.7 inches), the exact distance de- 
pending on conditions. 
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The drip, or bleeder, f, provides for the drainage of the 
water column and is, consequently, only used when tak- 
ing the instrument down, being closed during operation. 

The flue of the calorimeter chimney is opened to suit 
prevailing conditions, generally not requiring any par- 
ticular adjustment. 

Operation. 1. ‘Test the calorimeter for leakage by 
opening the water-supply valve and regulating-cocx e, 
causing the water to shortly issue from the outlet c. 
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After a brief wait, if no water drips from the drain d, 
one is certain that there is no leakage. 

2. By means of the regulating-cock ¢, adjust the flow 
of water so as to cause it to issue from ¢ at a rate that 
will about fill the large graduate (2000 cubic centimeters 
capacity) in five minutes. 

3. Adjust the valve on the water supply so as to admit 
through the cold-water inlet a sufficient to cause a slight 
but constant overflow from the cold-water overflow 4, seen 
in the glass funnel into which the connecting tube drains, 
thus insuring a constant head on the regulating-cock e. 

4. Pour enough water in by the top of the regulator 
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c to form a water seal when the cover is at its highest po- 
sition. Also pour a little water in the U-column Hu. 

5. Adjust the valve on gas supply to admit a small 
flow to the meter, and then adjust the Bunsen burner 
regulating-cock to give a flame such as will maintain a 
difference in the temperatures of the incoming and out- 
going water of about 10°C. The precaution must be 
taken to light the burner outside the calorimeter. The 
pressure regulator should be weighted to maintain the 
proper pressure of gas in the burner. 

We now have the following order of operation: 

Gas is passing from the source of supply through the 
meter, around the bulb of the thermometer G (Figure 27), 
by the meter outlet through the rubber tube connection 
to the regulator c (the gas pressure being indicted in 
inches of water on the limbs of the U-tube H), through 
the regulator outlet by rubber tube connection to the 
Bunsen burner 1, through the burner valve to the tip 
where it is burned in the combustion chamber of the cal- 
orimeter A. The products of combustion pass upwards 
to the roof and then downwards through the tubes, 
around which the cold water is ascending, giving up to 
the latter in the passage all the heat generated by the 
combustion, then issuing from the outlet or chimney im- 
mediately after having passed the bulb of the thermom- 
eter J. Water is passing from the source of supply to the 
cold-water inlet ¢ in sufficient quantity to give a constant 
head at the regulating-cock e, from which it passes around 
the bulb of the thermometer F just previous to entering 
the calorimeter, through which it ascends, absorbing in 
the passage the heat of the down-flowing products of 
combustion. Thoroughly mixed by the baffile-plates in 
the upper portion of the calorimeter, it passes around 
the bulb of the thermometer F’ and immediately through 
the heated water outlet ¢c to the drain or graduate. 

Special hints. Caution should be exercised to prevent 
the water in the calorimeter becoming too hot, as it would 
expand the mercury in the thermometers to such an ex- 
tent as to break them. When the nature of the gas does 
readily admit of securing the proper difference in the tem- 
peratures of the ingoing and outgoing water by a regula- 
tion of the flow of gas, a slight adjustment of rate of the 
water flow will effect the desired result. 

Always light the Bunsen burner outside the calorimeter, 
and only insert in the combustion chamber after allowing 
a sufficient lapse of time to:permit of any gases collected 
therein to pass out, otherwise a severe explosion may 
result. 

Regarding the adjustment of the air-valve on the Bun- 
sen burner, see that a sufficient quantity of air is admitted 
to render the combustion as smokeless (flame showing as 
little carbon as possible) or as complete as possible. With 
producer gas or gas of low calorific power, no air what- 
ever need be admitted to the burner, whereas with gas of 
high calorific power, as coal gas, considerable is required. 

The entire consumption of water need not exceed three 
liters per minute. 

The consumption of gas will be in accordance with its 
calorific power, making it impossible to direct the use of 
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a certain flow of gas or certain length of flame at the 
burner. The extreme capacity of the calorimeter is 2500 
calories per hour. It is advisable to operate with a rate 
such as will give an absorption of about 1200 calories 
per hour. 


( Continuation in next number.) 





THE SUN AS A SOURCE OF ENERGY.* 
BY DR. W. BORCHERS, 


LL natural energy which man_ possesses in the present con- 
dition of the earth's crust and which puts and keeps in 
motion the action of machinery, mechanisms, and living 
organisms, is derived directly or indirectly from the radi- 

ating energy of the sun. The various forms of such energy may 
be converted more or less easily one into the other, and among 
these forms are distinguished (1) radiating energy, visible light 
and invisible rays ascertainable by their chemical or electrical 
effects; (2) heat; (3) mechanical energy; (4) electrical energy; (5) 
chemical energy. The most fugutive of these is radiating energy. 

Note what becomes of this radiating energy upon striking the 


*From ‘‘Electrolytic Processes in Industrial Operations,” in The Engin- 
eering Magazine, Vol. XVII, page 389, December, 1899; abstract. 


earth. One part of it is converted at once into heat in which 
form it penetrates into the earth at a moderate depth, doing work 
which is partly mechanical, partly chemical. The mechanical 
work consists chiefly in evaporating and lifting water. If there 
be assumed a mean rainfall of one metre (39.37 inches) and the 
height of the clouds at 3000 metres (9842.5 feet), the work done 
by the sun equals 661, 560,000,000 horsepower per second. Only a 
vanishingly small part of this energy can be utilized by man, but 
today the attempt is made to sieze it wherever it can possibly be 
caught. 

Not less noticeable a part of the sun’s energy is directly or in- 
directly converted into chemical energy. Through the reaction 
taking place in the bodies of plants, and simply expressed by the 
formula 6CO, + 5H,0 = C,H,,0, + 6C,, are obtained wood 
aud other plant fibers, starches and other similar substances suit- 
able for creating heat. It has been proved that about one kilo- 
gramme (2.2 pounds) of wood can be made to grow annually on 
one square metre of suitable soil. From one square kilometre of 
wood or farm land may be obtained 1000 tons of vegetable matter 
with a thermal value of 4000 calories per kilogram (7108 British 
thermal units per pound), which is equivalent to about 700 horse- 
power delivered continuously. Assuming but a very small pro- 
portion of the entire terrestrial surface of 136,038,872 square 
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kilometres to be capable of supporting vegetation, the amount of 
power so converted from the radiating energy of the sun would 
also reach an imposing figure. For many thousands of years this 
vegetable growth with its incident mouldering and decaying pro- 
cesses, has been in operation as a radiating-energy accumulator, 
gathering into the earth’s crust stores of energy in the form of 
peat, lignite, coal, etc. 

Up to the present time we have consumed principally the last- 
named stores, and that in no economical manner, using the most 
of the best, because considerations of transportation required the 
greatest possible storage of energy per unit of weight. The turf 
and coal beds of lower calorific value have hardly been noticed, 
and large industrial centers have been developed upon richer coal 
basins. Only within the last few decades have the favorable op- 
portunities offered by nature to draw upon cheap and available 
power been utilized, and these have been mainly water powers. 
A point here or there, situated near the great thoroughfares of 
commerce, has already admitted of a better exploitation of a 
water power, but on the whole, notwithstanding the best inten- 
tions of an active spirit of enterprise, there has been a lack of 


effective work. 
[ndustrial 


In responding to advertisements in this publication kindly mention 
‘*The Journal of Electricity, Power and Gas.”’ 





BULLOCK ENGINE TYPE GENERATORS. 
ROMINENT as marking the entry of a new concern into 
the field occupied by the comparatively few builders of 
direct connected direct current generators is the new 
machine recently brought out by the Bullock Electric 
Manufacturing Co., of Cincinnati, O. Among the more import- 
ant features embodied in this new machine may be mentioned 
the scheme for oscillating the brush holder mechanism in a 
direction parallel with the shaft. The movement is very slow 
and results in constantly changing the line of travel over the 
commutator face and thus removes all tendency to cut or 
groove the latter. The action is the same as secured by the end 
play of an armature in a belted generator or that produced by 
the electro magnetic device used at the end of shaft on rotary 





transformers, and which is recognized by engineers as a means 
of greatly prolonging the life of the commutator. 

The pole pieces and coils may be removed without disturbing 
the yoke or armature, and with two of them removed, it is pos- 
sible to remove one or more armature coils should repairs be 
necessary. 

The armature coils are made of continuous bars of copper 
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without joints between the commutator connections which 
materially adds to the life of the machine. These coils are all 
thoroughly insulated, pressed and baked before being placed on 
the core, no additional core insulation being necessary. All 
armatures are thoroughly ventilated by slots perpendicular to 
the shaft through which the air rushes when the machine is in 
operation. A liberal rating permits of constant operation at 
full load with low temperature rise. One of the 800 K. W. 
machines has been sold to the Oakland Rapid Transit Com- 
pany, of Oakland, Cal., and is shown in the engraving. This 
machine operates at a speed of 80 R. P. M., and at this speed 
develops 550 volts at no load. 

It is over-compounded for a rise of 50 volts at full load, 
making the full load voltage €00. 





Oesituary 


Capr. J. F. LUTTRELI, died at Marysville, Cal., on November 
4th, from pneumonia, after a very brief illness. At the time of 
his death he was general manager for the Yuba Power Company, 
with headquarters at Marysville, and though not generally known 
in electrical or engineering circles, those who were so fortunate 
as to have made his acquaintance will always cherish his memory 
as being that of one who was possessed of all that goes to make 
man loved and esteemed by his fellow men. 





AYRTON’S ELECTROSTATIC SYNCHRONIZER. 


YNCHRONIZING transformers are unnecessary when the 
Ayrton electrostatic synchronizer is used. The system is 
very simple. A is a resistance, such as a thin line made 
by a lead pencil on a piece of slate; Z is any dead-beat 

electrostatic voltmeter, such as a gold leaf electroscope which 
may be made with leaves even eighteen inches long, so as to be 
seen all over the station; and 
A and A, are the two alterna- 








2m rs 








tors to be thrown in parallel on 
R ment for switching-in is when 
the leaves stay closed or are 

(Ale time. 
Prof. Ayrton claims that this 
ordinary methods, that it may be of any size, that it requires 
neither calibration or scale, and that it is perfectly and abso- 


the ’bus bars shown. The mo- 

together for some appreciable 
method is more dead-beat than a lamp, that it is cheaper than the 
lutely safe. 





PLOTTING MAGNETIC FIELDS.* 
BY W. W. GRIFFITH. 


HERE are three different ways of experimentally plotting 
the lines of force of a magnetic field. One is Faraday’s 
method of iron filings; another consists of drawing ele- 

ments of the curves from the orientation of a small magnetic 
needle passed along then; a third consists of observing the mo- 
tion of a floating needle. These three methods give different re- 
sults and for obvious reasons. A small particle of iron is influ- 
enced by its neighboring particles as well as by the magnet. 
Being a magnet by induction, its magnetism decreases rapidly 
as the distance increases, and, therefore, the earth’s field has 
less disturbing effect on the filing-marked lines than on the 
lines plotted by means of a permanently magnetized needle. 
The third method is most closely in accord with the definition 
of a line of force as the line along which an elementary pole 
would move; but that pole is supposed to be free from inertia, 
which would otherwise tend to make the needle move on in a 
straight line. 


*Abstract from 7errestrial Magnetism, September, 1899. 
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ORT TUNER. « 5 non cccetcriccensibes Saksig We veee sebeosndeebdncne See page ili 


MARTIN, JOHN, 300 California street, San Francisco. 


Pacific Coast Agent Locke Insulators and Line Materials, Pittsburg 
Reduction Co.’s Aluminum Wires for Electrical Circuits, Stanley Electric 
Manufacturing Co.’s “8. K. C.”" system for as transmission and 
distribution ...... kiiee a eunanee suspasinuOiPacepevccres See pages vi, vii, vili 


NEw YorK INSULATED WrrReE Co., THE, 15-19 Cortlandt street, 
New York; John R. Cole, Sales Agent, 83 Flood Bulding, 
San Francisco. 


Sole Manufacturers of Grimshaw, Raven and Competition Rubber covered 
Wires, Tapes and Splicing Compounds, Large Cables and Leaded Cables 
of any voltage......... WibhaesAGODAT Kc coUbandeeaceuna + the ow endsae See page iv 


OAKLAND IRON Works, Second and Jefferson streets, Oakland, 
Cal. 


Manufac'urers of Tutthi'l Patent Tangential Water Wheels, Marine En- 
gines and faueee. tec9 and Refrigerating Machines, General gear tnt 
and Repair Shi See page ti 
OKONITE Co., ase ), THE, 253 Broadway, New York. 
Sole Manufacturers of Okonite Wires, Cables and Tape, Manson sen | 
Candee Weatherproof Wires See page i 
PACIFIC INCANDESCENT LAMP Co., 933 Market street, San Fran- 
cisco. 
Manufacturers and Renewers of Incandescent Lamps of all ns and 
£2p GE CRMAIS POWOED ons neck ec sess ceccverse aseeccnencccoecesecs See page fii 
PARAFFINE ParntT Co., 116 Battery street, San Francisco. 
Manufacturers of P. & B. Armature and Field Coil Varnish, Electrical Com- 
pound, Insulating Tape, Koofing, Building Paper and Paint. .See page vii 
PELTON WATER WHEEL Co., 127 Main street, San Francisco. 
Manufacturers of Pelton Tangential Water Wheels............ See page vii 


PITTSBURG REDUCTION Co., Pittsburg, Pa.; John Martin, Agent, 
300 California street, San Francisco. 


Manufacturers of Aluminum in Ingots Plates, Bars, Sheets, Tubes, Wire 
and Jastings Specialty: Aluminum Wire, Rods and Bars ex y for 
Electrical conductors............. .. Dieagis Grkcecte sbeseementeon page vi 


RIDLEY, A. E. BROOKE, 597-5994 Parrott Building, San Francisco. 
Electrical Engineer and Contractor; Pacific Coast Agent Electric Storage 
Battery Company, Siemens & Halske Electric Company of America, Man- 
hattan Arc Lamps, Apparatus and Supplies..............+....- See page iv 

Sprout, SIDNEY, 106 Crocker Building, San Francisco. 
Consulting, Supervising and Constructing Electrical Engineer..See page iii 


STANDARD UNDERGROUND CABLE Co., Pittsburg, Pa.; Chas. F. 
Sloane, Pacific Coast Agent, room 1, second floor, Mills 
Building, San Francisco. 

Fibre Pa and Rubbar Cables, Teleph ne, Electric Light and Power 
Cabies, High-grade Rubber and Weatherproof Wires See page i 
STANLEY ELECTRIC MANUFACTURING COMPANY, Pittsfield, Mass.; 
John Martin, Agent, 300 California street, San Francisco. 
Manufacturers of the “8. K. C.”” System for Long-distance Transmission, 
Central-station Distribution, Mill and Factory Equipment, Generators, 
Induction and Synchronous omg Incandescent gel Are Lighting, 
Transformers, Lightning arresters, Switchboards.....:......See page xii 

Union LUMBER Co., 28 Crocker rag San inntiond: 

General Deulers in Lumber. Specialty: Redwood Poles for Telegraph, 
Telephone, Electric-light, Power and Transmission Plants..... See page v 

VAN DER NAILLEN SCHOOL OF ENGINEERING, 933 Market street, 
San Francisco. 

School of Practical Electrical, Civil, Mining and ne gag pyre oar 
and of Surveying. Drawing Architecture and Assaying.........8ee page v 

WAGNER ELECTRIC MANUFACTURING Co., St. Louis, Mo.: Pacific 

Coast office, t20 Sutter Street, San Francisco. 
Alternating-current Transformers and Motors in all sizes....8ee page viii 


WESTINGHOUSE, CHURCH, KERR & Co. 
Steam and Gas Engine Engineers .. oe dod eme . See page vi 


betas ow) ELECTRIC AND Mawiiacteobidet e6,, Pittsburg, 
; Pacific Coast office, Mills Building, San Francisco. 
FM as and Direct oe a Apparatus of every on 
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for every Character 0 SOrViCO. .... 62... .ccccceececeeesecesevees See page vi 
WESTINGHOUSE <br INE ty Pittsburg, Pa. 
Builders of Westinghouse Gas and Steam Engines............. See page vi 


WESTON ELECTRICAL INSTRUMENT COMPANY, 114-120 Williams 
street, Newark, N. J. 
Sole Manufacturers of Weston Standard Portable and station Direct- 


reading Voltmeters, Millivoltmeters, Voltameters, Ammeters, Milliam- 
meters, Ground Detectors, Circuit Testers, Galvanometers and Ohm- 
MOtOTS.........0005 oseaee pike svspese enh Uddin see RPRhev ape hewee eek See page i 
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UNEQUALED FOR SIMPLICITY AND EFFICIENCY. 





Adapted for Direct Connection to Motors for Elevator Service, Oil Refineries, Paper Mills Mines and 
Quarries. It handles any thick material, such as Asphalt, Soap, Syrup, or other semi-liquid to Perfection. 


NO PACKING. : : H : NO PULSATION. 





On exhibition at the show rooms of 


CHAS. C. MOORE & CO., 32 FIBST STREET 


San Francisco, Cal. 





Send for Catalogue and full information. 








ga A new edition of the celebrated volume ‘‘ STEAM,” has just been issued, 
and will be mailed free on applicaticn to the BABCOCK & WILCOX CO., 
32 First street, San Francisco, Cal. Send for it. 





For SALE By 


The Journal of Electricity 


427 Tenth Ave., 
“Send for Catalogue. 


HAND-BOOKS 


—For-- 
Engineers, Electricians, Firemen, Etc. 


San Francisco. 





TUTTHILL PATENT 
WATER WHEELS 


A full description of these jet wheels, with 
detailed efficiency tests, and principal features of 
superiority, appeared on pages 87 to 91, Vol. VI, 
of THe JourNnaAL or ELEcrRICcITY. 


OAKLAND IRON WORKS, 


408 First Street, : : : Sam Francisco, Cal. 




















Telephone, MAIN 1007. 





PROFESSIONAL. 








COBB & HESSELMEYER esse. 


MECHANICAL AND 
HYDRAULIC ENGINEERS 


421 MARKET STREET 


TFLEPHONE “BLACK 2403.”” SAN FRANCISCO. 


Ee. H. Benjam iM, muie ENcrvezn. 
A, M,. Hunt, ee en, 
Wynn Meredith, ixcxc:’ 


Expert Examinations, Advisory Reports, 
and Construction Supervision. 


331 Pime Street, : San Francisco, Cal. 
Telephone, Main 1870. Cable address, ““Edben.” 


SYDNEY SPROUT ne 
Supervising Electrical Engineer 


STATION ECONOMICS A SPECIALTY. 


421 MARKET S?T. 








SAN FRANCISCO 


W. J. W. ORR 


CENTRAL ELECTRIC 
LIGHT and POWER CO. 


Quartz, Cal. 
Estimates furnished and supervis‘on or 
contracts taken for the construction of 
Telephone, Télegraph, or Electric Light 
or Power Installations. 





ADDRESS : 








POSITION WANTED py an experi- 
enced electrician with fami'y, as superintendent or 
in charge of power house construction. Perfectly 
familiar with alternating and direct current and 
power work, telephone an‘ telegraph construction 
and house wiring. At present lessee and manager of 
asteam and water power electric light plant. Will 
go to any loca'ity or country. Good wages required. 
Best of referencesfurnished. Address, «‘BUSINESs,”’ 
care JOURNAL OF ELtCTrR'c TY. 
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This is the age of specialization, and 
our electrical products are of direct- 
current types, which are tried, trust- 
worthy and non-experimental. 










Generators and Motors 
for every description of 
Direct=-Current Service. 





Elevator, 
Mining, | 7 

Lighting, as a 

and Power — — 
Equipments 





SHORT BELT-TRA\SM SSION PUMP FOR ELEVATOR AND MINE SERVICE. 


EXLECTRICAL E\NGINEERING a ee oa 
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AN EXPONENT OF PROGRESS. 


A well known scientist, than whom none on the Pacific Coast is 
more thorough, whose writings have appeared in the very best 
magazines the country over, and who, presumably, would prefer 
that his name be withheld, has written the following very grati- 
fying letter to the editor of THz JoURNAL OF ELECTRICITY: 


I am leaving the Coast this week, and before going, I had 
hoped to find time to call on you; ‘but this will not be possible 
now. Something I must say to you, however, and that is that you 
should know how a layman regards your work in connection with 
THE JOURNAL OF ELECTRICITY. The magazine is a credit, not 
to the Coast alone, but to the whole country, and I trust it may 
maintain always its present highstanding. I have many journals, 
in fact my desk overflows with them, but few of them have given 
me the downright information and instruction that the JouRNAL 
has. Great are the problems in electrical engineering yet to be 
tackled and mastered on this Coast. May you be, as now, an 
exponent of progress in this direction. 
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KNIGHT'S -- WATER -- WHEEL 





The accompanying cut shows the general arrangement of KNIGHT’S STANDAKD WATER WHEEL, of 


which there are HUNDKEDS IN 


USE in different States of the Union. 


These wheels are made from 2 to 6 


feet in diameter, from 10 to 1000 horse power, and adapted to all heads and purposes, Wheels inclosed 


in iron cases from 6 to 24 inches. 


vovernors. 


For full particulars send 
for descriptive catalogue. 


Highest regulation guaranteed, 


Wheels for electrical power can be 


furnished with or without 


Address all communications to 


KNIGHT & CoO., Sutter Creek, Cal. 





Are Lamps 


Brooks-Follis Electric Corporation 
Fort_Wayne Electric Corporation 


General Electric Company 


Pacific Are Lamp Company 


Tne John M. Klein Electri 


Westinghouse Electric and M’f’g Co. 


Batteries 


A. E. Brooke Ridley 
A. I. Neisser 


Brooks-Follis Electric Corporation 


California Electrical Work 


The John M. Klein Electrical Works 
Constructing Engineers 
Martin 


John 


Dppneee and Motors 
E. Brooke Ridley 


Brooke-Follis Electric Corporation 


California Electrical Work: 


Electrical Engineering Company 
© Electric Corporation 


Fort Wa 


General Electric Company 


Stanley Electric Manufacturing Company 
The John M. Klein Electrical Works 
Westinghouse Electric and M’f’g Co. 


Educational 
Heald’s Business Colle 


Ps) 
Van der Naillen’s School of Electricity 


Electrical Engineers 
Sidney Sprout 
Wynn Meredith 
ee Supplies 
Neisser, 


Brooks Follis Electrical Corporation 


California Electrical Work 
General Electric Company 
The John M. Klein Electri 


Westinghouse Electric and M’f’g Co 


magia 

©. Moore & Co. 

Incandescent Lamps 
A. I. Neisser 


Brooks-Follis Electric Corporation 
California Electrical Works 


General Electric Com 


pany 
The John M, Klein Electrical Works 
Westinghouse Electric and M’f’g Co. 


Instruments 


California Electrical Works 


General Electric Com 


pany 
Weston Electrical Instrument Company 


BUYERS’ DIRECTORY. 


A; I. Neisser 


cal Works 
Line Materials 


A. I. Neisser 
Fred M. Locke 
The John M, Klei 


Poles 


8 


Steam Boilers 


Chas. C. Moore & 
Oakland Iron Wo 


Telephunes 
A. I. Neisser 


. Transformers 


cal Works 


Water Wheels 
K 
0 


A. I. Neisser 


The Okonite Com 
Washburn & Moen 





Insulating Compound 
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Repwoop Poigs 


TELEPHONE 
Exectrric Lieut 
Power PLANTS 
In lots and sizes to suit at short notice. 
a 
Union Lamber Company 
TELEPHONE, “* MAIN 324” 
ROOM 23, CROCKER BUILDING, SAN FRANCISCO 











EDUCATIONAL. 
BUSI NESS 


HEALD'S esis: 


—AND— 


School of Engineering 





Electrical Engineering Department 
ORION BROOKS, Instructor. 


Mining and Assaying Department 
O. H. PACKER, Instructor. 


24 Post Street, $ $ San Francisco. 





— SCHOOL OF—— 


PRACTICAL = * 


ELECTRICAL, CIVIL, MINING AND MECHANICAL 


* ENGINEERING 


SURVEYING, DRAWING, ARCHITECTURE AND 
ASSAYING. 


933 Market Street : San Francisco 
A. VAN DER NAILLEN, President 


Send for circulars Established 1864 








TRANSACTIONS FOR SALE. 


The transactions of the Pacific Coast Electric 
Transmission Association, Santa Cruz, Sacramento 
and San Francisco Conventions, have been bound in 
paper and are for sale price 50 cents each, post free. 

ddress, 

Gero. P. Low, Secretary, 


175 Crocker Building, San Francisco. 





es ss SS tt 
The Journal of Electricity 


ELEGIRO- 
TECHNICAL, es" 
PRINTING 2 2 "="s 


es Se Ss 


When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY. 





Ss ee me 8 


Fe ee ae 


Pe ae 
2A aN cnc EOOTE NAR Eat PE 20 Na 


¥ 
! 





Fe RE RY oI: 


ome 


ne 


» 
(PES 


me. 





vi THE JOURNAL OF ELECTRICITY. 





Our new Catalogue is now ready and 
will be sent upon application to our 
Pacific Coast agent #& #& # 


A. I. NEISSER, 
327 Byrne Block, Los Angeles. 


Room 32, 530 California St., San Francisco 


Central Electric Company, 
Chicago, Ill. 


THE PELTON SYSTEM OF POWER 


Represents the highest development yet at- 
tained in water wheel practice, and affords the 
most simple, efficient, and economical means 
of utilizing water for power purposes. .. . 


NINE THOUSAND WHEELS NOW RUNNING 


Aggregating over 700,000 horse power. Adaption made to 
all conditions and every variety of service. ..... =. 


ELECTRIC POWER TRANSMISSION 


PELTON WHEELS are the recognized standard for elec- 
trical work, and are running a majority of the stations of 
this chsracter in all partsof the world. ....... 














CATALOGUES FURNISHED UPON APPLICATION, ADDRESS 


THE PELTON WATER WHEEL CO., 
121 Main Street, SAN FRANCISCO, CAL. 











P&B Armature Field Coil Varnish 
P&B Blectrical Compound 
P&B insulating Tape 


Ask your dealer, or address 


PARAFFINE PAINT CO., 116 Battery Street, San Francisco. 














THREE 
PERFECT 
INSULATORS 








IMPROVEMENT THE ORDER OF THE AGE. 


NEW No. 


SMITH PREMIER TYPEWRITER 


Numbers of important improvements 
which are foundin noother writer. 


GREATEST YET PRODUCED. 
MW rite for Nlustrated Catalogue. 
LEO. E. ALEXANDER & BRO., 
SAN FRANCISCO, 








ELECTRICAL ENGINEER 
and CONTRACTOR. ... 


597-5994 Parrott Building 
10 Front Street 





A. E. BROOKE RIDLEY 


San Francisco, Cal. 








GRIMSHAW Wuaite Core WIRE 
RAVEN Wuirte Core Wire 
RAVEN Brack Core WIRE 
COMPETITION Line Wire 





New Yor« Insutatepo Wire Co. 


—i- SOLE MANUFACTURERS OF ~i- 
GRIMSHAW Btrack anp WuitsE TapEs 
GRIMSHAW Sptrictne Compounp 
COMPETITION Brack anp Waite Tapes 
COMPETITION Sprictine Compounp 


We make a specialty 
of large C. M. cables 
and Leaded cables 
for any voltage. 





TRADE MARK. Write for Prices. 


JOHN R. COLE, Sales Agent, 71 Flood Building, SAN FRANCISCO. 











Westinghouse 








TYPE “Cc” 
Electric [Motor 








*“JUNIOR”’ 








The simplest and 
best motor made. 


WESTINGHOUSE 


Pittsburg, Pa. 


and all principal cities in 
the United States. 














| Steam Engine 


|) WESTINGHOUSE 
Electric and Mig. Co. |) 








Strong, efficient, close- 
ly regulated; suited 
for hard service. 


MACHINE CO., Mfrs. 


Westinghouse. Church, 
Kerr & Co., Engineers. 


Pittsburg and Chicago. 
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CALIFORNIA FLECTRICAL WORKS 


409 Market Street, San Francisco, Cal. 








—-AGENTS FOR—— 


Western Electric Co.’s Arc and Incandescent Machinery, 
% 3% Warren Alternating Current Dynamos * * 


Wagner Transformers || Kerite Wire || Helios Lamps || Buckeye Lamps 
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SATISFACTORY Resuuts EverywHERE 


LOCKE INSULATORS 


5000 to 50,000 Volts. 


——7~ - 


JOHN MARTI ty Coast Acew ae STREET, SAN FRANCISCO, CAL. 
| Fort Wayne Sw 














Annealed glass insulator for 20,000 volts. 
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manuractueses oF FT RCTRICAL APPARATUS 
i ta FOR LIGHT AND POWER 








OFFICES: Des Moines, 308 Observatory B’ld’g; St. P ea 
Paul, 207 Newspaper Row; Chicago, 625 Marquette Main Office: : : Fort Wayne, Ind, 
B’ld’g; St. Louis, 8.9 Security B’ld’g; Kansas City, ses F&F SF SS 


W. G. De Celle, Box 89; Dallas, 203 Scollard B’ld’g; ; ; 
New Orleans, 145 Carondelet street; Atlanta, 25 Mari- San Francisco Office: 
etta street ; Cincinnati, 402 Neave Building; bitisburg, 


918 Park Building; Philadelphia, 101-101 Bourse Bldg; 1 8 SECOND STREET . 


Syracuse, 717 Villaye Memorial Building; New York, 
115 Broadway ; Boston, 60 Equitable Building; Mexico- We have on hand 1000-volt, 10 and 20-light 
American Engineering Company, City of Mexico. transformers, for sale at verylow prices. 


Arcee. tC 
Westinghouse Re iiee ne $400 


Sprcrrications— Westinghouse multipolar type, 22) kilowatts, 125 volts, 1100 revolutions per 
minute, complete with belt tightener, sliding rails, and field rheostat. ~The armature, field coils 
and commutator are of the latest Westinghouse types and have never been used. Guaranteed 
for one year. The generator, which is of the direct current type, may be seen at our salesrooms. 














Brooks-Follis Electric Corporation, 
523-525 Mission Street, - - - - SAN FRANCISCO, CAL. 
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On and after January 1, 1899, the issues of 





fide circulation, 
hence no back numbers can be furnished. Each 
issue will be exhausted as fast as printed. Com- 
plete and authentic records of the transmission and 
other electrical enterprises of the great West will, 
therefore, be available only to regular subscribers. 
Would you have them? 
Then subscribe now! 
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Kectric ELECTRICAL SUPPLIES 


523=525 Mission St. San Francisco t 
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Importers and Jobbers of 








Sprague-Lundell Motors Generators 


Latest designs and unequaled efficiency. 


Sterling Extra Insulating Varnish 


A varnish of unexcelled merit as an insulator. 


Fostoria Incandescent Lamps 


Any candle-power or base. 


Mica « Micanite 


Telephones 


and a full line of material for the construction and 
maintenance of electric light and power plants. 





BROOKS=FOLLIS ELECTRIC CORPORATION, 


523-525 Mission Street : : : : : : : San Francisco, Cal. 
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The “Pacific” 


Enclosed Arc Lamp 

















Style 200 Mechanism 
Burns 150 hours without retrimming 
For direct-current circuits 
Only 20 inches long 
Made in 12 different styles and finishes 
































Send for our latest catalogue and price lists. 


A home industry 





Pacific Arc Lamp Company 


149-155 Fremont Street, xu 


San Francisco 
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Anti- Spark Lubricating Compound Safe, Handy and. Convenient 


Saves Brushes and Commutators by Preventing Sparking and Catting. 
More cleanly to han- 


rou f Commutator Lubricating Compound BE aio and casicr to ap. 


SIZE 


Ne 


For Use on all Commutators and Collectors ply than any other 
STIOK where Copper Brushes are Used. 


a 


form of Lubricant. 





Pricé 25 cents per Stick, $2.50 per dozen Sticks. 


_— 
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and we therefore 


You are interested in good Dynamo Brushes Sich os wl sour 


attention to 


_ 





Cet i eee 





ae os a oe 


liittening-Stzu~ 
Itis designed for a COOL AND QUIET-RUNNING BRUSH, one that will not spark, and consequently one that will PROLONG 
THE LIFE OF YOUR COMMUTATOR AND PROMOTE THE EFFICIENCY OF YOUR MACHINES. 


66 99 1000 hours life from 3.5-watt lam ps, 
HARTY INCANDESCENT | AMPS full initial candle-power at 500 
hours; “Any voltage from 45 to 125 

Volts inelusivé; 3,3.5, or 4 watts. 18 cents each, barrel lots. 200 to 250 volts, 16 candle-power, 25 cents each. Special 


lamps, colored lamps, from. 8 to.10) ¢. p. Special prices for large quantities and yearly contracts. Try a sample order. 
Manufacturers of PACIFIC ENCLOSED ARC LAMP. 
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Pacific Arc Lamp Company, 
23 STEVENSON STREET, San Francisco, Cal. 
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. Long Distance ca | 
a Central Station Distribution, 
Mill and Factory Equipment. 


GENERATORS WILL BE WOUND AND GUARANTEED FOR:ANY E. M. F. UP TO 12,000 VOLTS. 
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Correspondence. Solicited, 





STANLEY GENERATORS IN THE B UE LAKES. POWER PLANT. 


Alternating Current * Belted, Direct-Connected x Single-Phase 
Generators, Engine i a “Two-Phase Three-Phase. 





‘. Stanley Hlectric Manufacturing Co., 
= PITTSFIELD, MAS be S. A. 





JNO: Marrin,. acitio Qoast, agent, 
‘300° ‘CALIFORNIA STREET, * fi ‘ * Sans ‘Francisco, Cal. 
When writing advertise ea eS 
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QUIMBY 
SCREW 


UNEQUALED FOR SIMPLICITY AND EFFICIENCY. 





Adapted for Direct Connection to Motors for Elevator Service, Oil Refineries, Paper Mills Mines and 
Quarries. It handles any thick material, such as Asphalt, Soap, Syrup, or other semi-liquid to Perfection. 


NO PACKING. : : : NO PULSATION. 





On exhibition at the show rooms of 
CHAS. C. MOORE & CO., 


Send for Catalogue and full information. 


32 FIRST STREET 
San Francisco, Cal. 








, 
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ga A new edition of the celebrated volume ‘‘STEAM,” has just been issued, 
and will be mailed free on applicaticn to the BABCOCK & WILCOX CO., 
32 First street, San Francisco, Cal Send for it. 


AND-BOOKS 


—For-- 
Engineers, Electricians, Firemen, Etc. 





FoR SALE BY 


The Journal of Electricity 


427 Tenth Ave., 
Send for Catalogue. 


: San Francisco. 





TUTTHILL PATENT 
WATER WHEELS 


A full description of these jet wheels, with 
detailed efficiency tests, and principal features of 
superiority, appeared on pages 87 to 91, Vol. VI, 
of THe JourNAL or ELECTRICITY. 


OAKLAND IRON WORKS. 


108 First Street, : : : San Francisco, Cal. 




















PROFESSIONAL. 


COBB & HESSELMEYER esse. 


MECHANICAL AND 
HYDRAULIC ENGINEERS 


421 MARKET STREET 


TELEPHONE “BLACK 2403.” 








SAN FRANCISCO. 


E. i; Benjamin, MINING ENGINEER. 
A, M. Hunt, Pn ah 
Wynn Meredith, timex 


Expert Examinations, Advisory Reports, 
and Construction Supervision. 


331 Pime Street, : San Francisco, Cal. 
Telephone, Main 1870. Cable address, “‘Edben.”’ 


SYDNEY SPROUT nue 
Supervising Electrical Engineer 


STATION ECONOMICS A SPECIALTY. 








SAN FRANCISCO 


Ferdinand Kasten \' Co. 


Manufacturers of 


DYNAMO ELECTRIC MACHINERY 


REWINDING and REPAIRING 
and General Machine Work a Specialty. 


421 MARKET Sr. 














316 Mission Street, - - - San Francisco 


Telephone, CLAY 803, 
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RLECTRIGAL ENGINEERING COMPANY 


HAS REMOVED TO 509-511 Howard Street 


: +: ITS NEW BUILDING : : : : 


MrT too Ss oe eee 








Fr! The Largest, Finest 
i and practically the only 
t Electrical 








Rstablishment | 


in the West 
ca 


Direct-Current 
Generators 
Motors 
Mining Hoists 
Electric Donkeys 
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Fully equipped for all 3 
he kinds of Tool, Lathe, ; 
: : Machine or Repair Work 
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Call and see our 


Direct-Current 








Electric Elevator 


in operation. 
THE ‘‘ELECTRICAL ENGINEERING,’ , BUILDING. 
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Electrical Engineering Company, 
509-511 Howard Street, : : : : : : San Francisco, Cal. 
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NIGHTS -- WATER + WHEEL | Rangoon Porps 


For TELEGRAPH 
TELEPHONE 
Execrric Lieut 
PoweER PLANTS 








In lots and sizes to suit at short notice. 


Union Lumber Company 


TELEPHONE, “* MAIN 324” 
ROOM 23, CROCKER BUILDING, SAN FRANCISCO 











___ EDUCATIONAL. = 
HEAT I) BUSINESS 
COLLEGE 


—AND— 
School of Engineering 


Electrical Engineering Department 
ORION BROOKS, Instructor. 

Mining and Assaying Department 
O. H. PACKER, Instructor. 





24 Post Street, : 3 San Francisco. 








Lue aooumynng ing cul shows the genteel arr:ingement of KNIGHT’S STANDAUD WaTcR w HLIL, of 





— SCHOOL OF— 
which there are HUNDREDS IN USE In different States of the Union. These wheels are made from 2 to 6 
feet in diameter, from 10 to 1000 horse power. and adapted to all heads and purposes. Wheels inclosed 
in iron cases from 6 to 24 inches. Wheels for electrical power can be furnished with or without 


uvuovernors. 


For full particulars send 
for descriptive catalogue. 


Highest regulation guaranteed. 


Address all communications to 


KNIGHT & CO., Sutter Creek, Cal. 





BUYERS’ DIRECTORY. 


Are — 
Brooks-Follis Electric Corporation 
Fort Wayne Electric Corporation 
General Electric Company 
Pacific Are Lamp Company 
‘Tne John M. Klein Electrical Works 
Westinghouse Electric and M’f’g Co. 


Batteries 
A. E, Brooke Ridley 
A. I. Neisser 
Brooks-Follis Electric Corporation 
California Electrical Works 
The vobn M., Klein Electrical Works 


Consarnctien Engineers 
John Martin 

Dynamos and Motors 
A. E. Brooke Ridley 
Brooks-Follis Electric Corporation 
California Electrical Works 
Electricai Engineering Company 

erdinand Kxsten & Uo. 

Fort Wayne Electric Corporation 
General Eleciric Company 
Stanley Electric Manufacturing Company 
The John M. Klein Electrical Works 
Westinghouse Electric and M’f’g Co. 


Educational 
Heald’s Business College 
Van der Naillen’s School of Electricity 


Electrical Engineers 
Sidney Sprout 
Wynn Meredith 


Electrical Supplies 
A. I, Neisser 


Brooks-Follis Electrical Corporation 
California tlectrical Works 

General Electric Vompany 

The John M. Klein Electrical Works 
Westinghouse Electric and M’f’g Co 


mangle 

as, C. Moore & Co. 

Incandescent Lamps 
A. I. Neisser 


Bronks-Follis Electric Corporation 

California Electrical Works 

General Electric Company 

The John M. Klein Electrical Works 

panne ag Electric and M’f'g Co. 
Instrumen 

California £ Electrical Works 

General Electric Company 

Weston Electrical Instrument Company 


Insulating Compound 
A. I. Neisser 
Brooks-Follis Electric Corporation 
New York Insulated Wire Company 
Paraffine Paint Company 


Line Materials 
A. I, Neisser 
Fred M. Locke 
The John M, Klein Electrical Works 


Mechanical Engineers 
Cobb & Hesselmeyer 
Poles 
Union Lumber Company 


Power Transmission 
Electrical Engineering Company 
Fort Wayne Electric Corporation 
General Electric Company 
Stanley Electric Mannfacturing Company 
Westinghouse Electric and M’f’g. Uo. 


Steam Boilers 

The Babcock & Wilcox Company 
Steam Specialties 

Chas. C. Moore & Co. 

Oakland Iron Works 
Telephunes 

A. I, Neisser 

Brooks-Follis Electric Corporation 

California Electrical Works 

The Joun M. Klein Electrical Works 
Transformers 

Fort Wayne Electric Corporation 

General Electric Company 

Stanley Electric Manufacturing Company 

Westinghouse Electric and M’f’g. Uo. 
Water Wheels 

Knight & Company 

Oakland Iron Works 

The Pelton Water Wheel Company 
Wires and Cables 

A. I. Neisser 

Brooks-Follis Electric Company 

California Electrical Works 

New York Insulated Wire Company 

The John M. Klein Electrical Works 

The Okonite Com 


pany 
Washburn & Moen Manufacturing Company 





PRACTICAL = * 


ELECTRICAL, CIVIL, MINING AND MECHANICAL 


* ENGINEERING 


SURVEYING, DRAWING, ARCHITECTURE AND 
ASSAYING. 


933 Market Street : San Francisco 
A. VAN DER NAILLEN, President 


Send for circulars Established 1864 





TRANSACTIONS FOR SALE. 


The transactions of the Pacific Coast Electric 
Transmission Association, Santa Cruz, Sacramento 

and San Francisco Conventions, have been bound in 
— and are for sale price 50 cents each, post free. 
Address, 


Geo. P. Low, Secretary, 
175 Crocker Building, San Francisco. 








SETUATION WANTED.—an expert 
armature winder and machinest who has had 
years’ experience in central station operation, desires 
a position, preferably in the power house of an elec- 
tric transmission plant. A permanent position. 
rather than a high salary, is preferred. Applicant 
is steady and industrious, and fully competent to 
satisfactorily fill any position iu or about an electric 
station or power plant. Highest references. Address, 
W PF. B., this office. 
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The Journal of Electricity 


ELECTRO: 
TECHNICAL. ioc 
PRINTING 2 2 S27 
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THE JOURNAL OF ELECTRICITY. 





Our new Catalogue is now ready and 
will be sent upon application to our 
Pacific Coast agent *% % HH & 


A. I. NEISSER, 
327 Byrne Block, Los Angeles. 
Room 32,530 California St., San Francisco 


Centra! Electric Company, 
Chicago, Ill. 


THE PELTON SYSTEM OF POWER 





Represents the highest development yet at- 
tained in water wheel practice, and affords the 
most simple, efficient, and economical means 
of utilizing water for power purposes. .. . 


NINE THOUSAND WHEELS NOW RUNNING 


Aggregating over 700,000 horse power. Adaption made to 
conditions and every variety of service. .... . 


ELECTRIC POWER TRANSMISSION 


PELTON WHEELS are the recognized standard for elec- 
trical work, and are running a majority of the stations of 
this character in all partsof the world. ....... 











CATALOGUES FURNISHED UPON APPLICATION. ADDRE 


THE PELTON WATER WHEEL CO., 
121 Main Street, SAN PRANCISCO, CAL 











P&B Armature Field Coil Varnish 
P&B Blectrical Compound 
P&B insulating Tape 


Ask your dealer, or address 


PARAFFINE PAINT €0., 116 Battery Street, San Francisco. 














THREE 
PERFECT 
INSULATORS 





On and after January 1, 1899, the issues of 





Pa eh 
will be limited to the actual bona fide circulation, 
hence no back numbers can be furnished. Each 
issue will be exhausted as fast as printed. Com- 
plete and authentic records of the transmission, gas 
and steam developments of the great West will, 
therefore, be available only to regular subscribers. 

Would you have them? 
Then subscribe now! 





ELECTRICAL ENGINEER 


A. E. BROOKE RIDLEY sss‘conrescron 


597-599’ Parrott Building 
10 Front Street 





San Francisco, Cal. 








RAVEN Wutrte Core Wire 
RAVEN Brack Core Wire 
COMPETITION Line Wire 


New York InNsuLatep Wire Co. 


—i- SOLE MANUFACTURERS OF ~i- 
GRIMSHAW Wuite Core Wrre GRIMSHAW Buack anp Waite Tapes 
GRIMSHAW Sptricine Compounp 
COMPETITION Btiack anp Wuite Tapes and Leaded cables 
COMPETITION Sprictne Compounp 


We make a specialty 
of large ©. M. cables 


for any voltage. 








TRADE MARK. Write for Prices. 


JOHN R. COLE, Sales Agent, 71 Flood Building, SAN FRANCISCO. 











Westinghouse 








EVERYTHING ELECTRIC. 
|_| WESTINGHOUSE ELECTRIC & MFG. CO. 


PITTSBURG, PA., 
and all Principal Cities in U. S. 








STEAM & GAS ENGINES. 


WESTINGHOUSE MACHINE CO., 
Manufacturers. 
WESTINGHOUSE, CHURCH, KERR & CO., 
Engineers, 

PITTSBUGH, PA. 














Goods that are the Standard of Excellence. 
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THE JOURNAL OF ELECTRICITY. 


CALIFORNIA ELECTRICAL VV ORKS 


409 Market Street, San Francisco, Cal. 





——AGENTS FOR—— 


Western Electric Co.’s Arc and Incandescent Machinery, 
% % Warren Alternating Current Dynamos * * 


Wagner Transformers || Kerite Wire || Helios Lamps || Buckeye Lamps 














. TOU CANNOT AFFORD 10 EXPERIMENT! 


SATISFACTORY ResuLtts EvERYWHERE 


LOCKE INSULATORS 


5000 to 50,000 Volts. 














Annealed glass in-ulator for 20,000 volts 


JOH N M A RT] ig “ Acti a STREET, SAN FRANCISCO, CAL. f 
| Fort Wayne a an : 





MANUFACTURERS OF ELECTRICAL APP ARATUS 
Under the “wood” ot HOR LIGHT AND POWER 


OFFICES: Des Moines, 308 Observatory B’ld’g; St. P a ah 
Paul, 207 Newspaper Row; Chicago, 625 Marquette Main Office: : : Fort Wayne, Ind. 


B’ld’g; St. Louis, 8 9 Security b’ld’g; Kansas City, i £2 2 
W. G. De Celle, Box 89; Dallas, 203 Scollard B’ld’g; - ' 

New Orleans 145 Carondelet street; Atlanta, 25 Mari- San Francisco Office: 

etta street ; Cincinnati, 402 Neave Building; t itisburg, 


918 Park Building: Phila 'elphia, 101-104 bourse Kldg; 18 SECOND STREET. 


Syracuse, 717 villaye Memorial Building: New York, 
115 Broadway ; Boston, 60 Equitable Building; Mexico- We have on hand 1000-volt, 10 and 20-light 
American Engineering Company, City of Mexico. transformers. for sale at verylow prices. 


400 Light . - - . 
Westinghouse ersii fos $400 : 


Sprcrrications— Westinghouse multipolar type, 22} kilowatts, 125 volts, 1100 revolutions per 
minute, complete with belt tightener, sliding rails, and field rheostat. The armature, field coils +4 
and commutator are of the latest Westinghouse types and have never been used. Guaranteed 
for one year. The generator, which is of the direct current type, may be seen at our salesrooms. 
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Brooks-Follis Electric Corporation, 
§23-525 Mission Street, - - - SAN FRANCISCO, CAL. 


When writing advertiser kindly mention THE JOUBNAL OF ELECTRICITY. 
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A FIND OF $20,000,000 IN GOLD! 














Mines located on the Tuolumne River, THE DEWRY, SAMPSON AND SCHLEY 


Tuolumne county, California. 











eee 


Dividend Paying [lines on the same Ledge both North and South of these Mines. 








CAPITAL STOCK, $250,000 : 250,000 SHARES AT $1.00 PER SHARE 





130,000 Shares of NON-ASSESSABLE Stock are now in the 


Treasury to be Sold for Development Purposes. 





(0@F" These valuable properties will be fully described in the March number of THk JOURNAL OF ELECTRICITY. 





THE GOLDEN EAST BELT, 


BOARD OF DIRECTORS: 602 Market Street, (Crocker Building) | 
C.8. YOUNG JOHN MOSS __E. P. BARRETT 
H. 8. ALLEN GEORGE BEAUDET San: Francisco, Cal. 
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| Brooks-Follis . 


Electric ELECTRICAL SUPPLIES 
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Importers and Jobbers of 


523=525 Mission St. San Francisco : 


Corporation — 





| 
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Sprague-Lundell Motors Generators 


Latest designs and unequaled efficiency. 


Sterling Extra Insulating Varnish 


A varnish of unexcelled merit as an insulator. 


Fostoria Incandescent Lamps 


Any candle-power or base. 


Mica « Micanite 


Telephones 


and a full line of material for the construction and 
maintenance of electric light and power plants. 


BROOKS=FOLLIS ELECTRIC CORPORATION, 


523-525 Mission Street : : : : : San Francisco, Cal. 
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The “Pacific” 


Enclosed Arc Lamp 














—= 





For direct-current circuits 











Only 20 inches long 








Made in ‘12 different styles ‘Ss and finishes 
A home industry 











Send for our latest catalogue and price lists. 


Style 200 Mechanism 
Burns 150 hours without retrimming 


Pacific Arc Fak OTR Company 


149-155 Fremont Street, si: San Francisco | 
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ANNUAIRE 


« L’ELECTRICITE 


ET DES 





Industries Electriques 


Contenant les Adresses du monde entier. 








Camille RO 
114 Rue and Place 





USSET, 
Lafayette, 


- Editeur. 


Paris, France: 





7™ Annee 


, ee 


Edition de 1899 paraissant en Fevrier 








CS 





de tousles pays. 


CET OUVRAGE CONTIENT - 


1. Le liste des Electriciens, Savants, Ingénieurs, Con- 
structeurs, Manufacturiers et Négoeiants dont les Industries 
se rattachent a I’Hlectricité. 


2. La liste des membres des Sociétés d’électriciens de 


3. La liste des fournisseurs de l’Industrie électrique de 
tous les pays, classés par catégories. 





(Environ 800 pages) 











Un Beau Volume Cartonne 


Franco 10 Francs 
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A COMPLETE SYSTEM FOR 


Long Distance Transmission, 
Central Station Distribution, 


Mill and F’actory Equipment. 


GENERATORS WILL BE WOUND AND GUARANTEED FOR ANY E. M: F. UP. TO 12,000. VOLTS. 
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Correspondence Solicited, 








x GENERATING STATION, YUBA POWER) COMPANY. 
Alternating Current He Belted, Direct-Connected x Single-Phase 
Generators. Engine Type. Two-Phase Three-Phase 





Stanley Electric Manufacturing Co. 
PITTSFIELD, a U.S.A 





JNO. MARTIN, Pacific Coast Agent, 
300 CALIFORNIA STREET, San Francisco, Cal. 
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UNEQUALED FOR SIMPLICITY AND EFFICIENCY. 





Adapted for Direct Connection to Motors for Elevator Service, Oil Refineries, Paper Mills, Mines and 
Quarries. It handles any thick material, such as Asphalt, Soap, Syrup, or other semi-liquid to Perfection. 


NO PACKING. $ : : : NO PULSATION. 





On exhibition at the show rooms of 
CHAS. C. MOORE & CO., 


Send for Catalogue and fuil information. 


32 FIRST STREET 
San Francisco, Cal. 








g# A new edition of the celebrated volume *“*STEAM,” has just been issued, 
and will be mailed free on applicaticn to the BABCOCK & WILCOX CO., 
32 First street, San Francisco, Cal. Send for it. 


HAND-BOOKS 


—For-—- 
Engineers, Electricians, Firemen, Etc. 





For SALE By 


The Journal of Electricity 


427 Tenth Ave., 
Send for Catalogue. 


: San Francisco. 





TUTTHILL PATENT 
WATER WHEELS 














A full description of these jet wheels, with 
detailed efficiency tests, and principal features of 
superiority, appeared on pages 87 to 91, Vol. VI, 
of Tue JourNaL or ELEcrTRIcITY. 


OAKLAND IRON WORKS 


108 First Street, : : : Sam Francisco, Cal. 


Telephone, MAIN 1007, 





PROFESSIONAL 


COBB a HESSELMEYER eee 


MECHANICAL AND 
HYDRAULIC ENGINEERS 


421 MARKET STREET 


TELEPHONE “BLACK 2403.” SAN FRANCISCO. 


E. H. Benjamin, MINING ENGINEER. 
A. M. Hunt, ironic exchone. 
Wynn Meredith, tex" 


Expert Examinations, Advisory Reports, 
and Construction Supervision. 


331 Pime Street, : San Francisco, Cal. 
Telephone, Main 1870. Cable address, «‘Edben.”’ 


SYDNEY SPROUT 
Supervising Electrical Engineer 


STATION ECONOMICS A SPECIALTY. 
421 MARKET Sr. 








SAN FRANCISCO 


Ferdinand Kasten \' Oo. 


Manufacturers of 


DYNAMO ELECTRIC MACHINERY 


REWINDING and REPAIRING 
and General Machine Work a Specialty. 


315 Mission Street, - - - San Francisco 


Telephone, CLAY 903. 
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: ELECTRICAL ENGINEERING COMPANY 
|) HAS REMOVED TO. =—- §09-5 11 Howard Street 
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Manufacturing 
Kstablishment 











RNa a a 


it in the West 
x * 

‘ Direct-Current 
1 Generators 

; Motors 


Mining Hoists 
Electric Donkeys 


% | 
Fully equipped for all 
kinds of Tool, Lathe, 
Machine or Repair Work 

% * 


Call and see our 





. sila P . = Te 
Cn rots cA Fee ok - = breaths 
pe ei Po A S|) ear ec ey atbol 


fee —a na i ve 
ke A OR rie OI 5 I~ a APR as" i 


Direct-Current 


Electric Elevator 





| in operation. 
E 4 THE ‘‘ELECTRICAL ENGINEERING”’ BUILDING. 


E Electrical Engineering Company, 
sa ~ 509-511 Howard Street, : : . ; : 
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KNIGHT'S -- WATER -- WHEEL 











1.0 .coulmpanying cul shows the general arrangement of KNIGHT’S STANDAkD WaTsR WHEEL, of 


which there are HUNDREDS IN USE in different States of the Union. 
feet in diameter, from 10 to 1000 horse power. and adapted to all heads and purposes 


in iron cases from 6 to 24 inches. 
vovernors, 
For full particulars send 
for descriptive catalogue. 


Highest regulation guaranteed. 


These wheels are made from 2 to 6 
Wheels inclosed 


Wheels for electrical power can be furnished with or without 
Address all communications to 


KNIGHT & CO., Sutter Creek, Cal. 
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Brooks. Follis Electric Corporation 

California Electrical Works 

General Electric Company 

The John M. Klein Electrical Works 

Westinghouse Electric and M’f’g Co. 
Instruments 

California Electrical Works 

General Electric Company 

Weston Electrical Instrument Company 





Insulating Compound 
A. I. Neisser 
Brooks-Follis Electric Corporation 
New York Insulated Wire Company 
Paraffine Paint Company 


Line Materials 
A. I. Neisser 
Fred M. Locke 
The John M, Klein Electrical Works 


Mechanical Engineers 
Cobb & Hesselmeyer 
Poles 
Union Lumber Company 


Power Transmission 
Electrical Engineering Company 
Fort Wayne Electric Corporation 
General Electric Company 
Stanley Electric Mannfacturing Company 
Westinghouse Electric and M’f’g. Co 


Steam Boilers 

The Babcock & Wilcox Company 
Steam Specialties 

Chas. C. Moore & Co. 

Oakland Iron Works 
Telephunes 

A. I. Neisser 

Brooks-Follis Electric Corporation 

California Electrical Works 

The Joun M. Klein Electrical Works 
Transformers 

Fort Wayne Electric Corporation 

General Electric Company 

Stanley Electric Manufacturing Company 

Westinghouse Electric and M’f’g. Co. 
Water Wheels 

Knight & Company 

Oakland Iron Works 

The Pelton Water Wheel Company 
Wires and Cables 

A. I. Neisser 

Brooks-Follis Electric Company 

California Electrical Works 

New York Insulated Wire Company 

The John M. Klein Electrical Works 

The Okonite Company 

Pittsburg Reduction Company 





Repwoop Potgs 


For TELEGRAPH 
TELEPHONE 
Execrric Lieut 
PoweER PLANTS 





In lots and sizes to suit at short notice, 


Union Lumber Company 


TELEPHONE, “‘ MAIN 324” 
ROOM 23, CROCKER BUILDING, SAN FRANCISCO 





BDUGATIO N mun 


HEAT I S BUSINESS 
COLLEGE 
—alD— 

School of Engineering 
Electrical Engineering Department 


ORION BROOKS, Instructor. 


Mining and Assaying Department 
0. H. PACKER, Instructor. 


24 Post Street, 3 3 San Francisco. 





— SCHOOL OF— 


PRACTICAL = * 


ELECTRICAL, CIVIL, MINING AND MECHANICAL 


* ENGINEERING 


SuRVEYING, DrawinG, ARCHITECTURE AND 
ASSAYING. 


933 Market Street : San Francisco 
A. VAN DER NAILLEN, President 
Send for circulars Established 1864 





TRANSACTIONS FOR SALE. 


The transactions of the Pacific Coast Electric 
Transmission Association, Santa Cruz, Sacramento 
and San Francisco Conventions, have been bound in 
paper and are for sale price 50 cents each, post free. 


Address, 
Geo. P. Low, Secretary,, 
175 Crocker Building, San Francisco. 








SITUATION WANTED.— an expert 
armature winder and machinest who has had 20 
years’ experience in central station operation, desires 
a position, preferably in the power house of an elec- 
tric transmission plant. A permanent position. 
rather than a high salary,is preferred. Applicant 
is steady and industrious, and fully competent to 
satisfactorily fill any position in or about an electric 
station or power plant. Highest references. Address, 
W F. B., this office. 
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When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY, 











THE JOURNAL OF ELECTRICITY. 














Our new Catalogue is now ready and P \ B Ar mature and Field Coil Varnish 


will be sent upon application to our 


Pacific Coast agent » » » » | PAB Blectrical Compound 
A. I. NEISSER, | ‘iain 
ae lg a SO PaB Insulating Tape — WNevitarors 


Central Electric Company, 
Chicago, Ill. PARAFFINE PAINT CO., 116 Battery Street, San Francisco. 














Ask your dealer, or address 











Westinghouse 


Direct and Alternating Current Steam and Gas Engines 


Generators and Motors Mechanical Draft, Automatic Stokers, 
Switchboards and Apparatus Refrigerating and Ice [achinery. | 


Westinghouse Machine Co., Mirs. | 












































Westinghouse Electric & Manufacturing Co. Westinghouse, Church, Kerr & Co., Engrs. 
sd cs Risse tens to Spek Mints ee 
Westinghouse Electric Co., Ltd., 32 Victoria St., London And all Foreign Countries Re: 
The name WESTINGHOUSE is a guarantee 
5 | ey 





PITTSBURGH REDUCTION (COMPANY 


PITTSBURGH, PA. 


Ingots, Plates, Bars, Sheets, Tubes, Wire, Castings. 
ALUMINUM WIRE, RODS AND BARS 


Manufactured expressly for 


ELECTRICAL CONDUCTORS. 


Cost of installation of ALUMINUM CONDUCTORS is cheaper than that of copper. 
Efficiency in operation of ALUMINUM CONDUCTORS is superior to that of copper. 


For full data and prices apply to JOHN MARTIN, 


Agent, The Pittburgh Reduction Company, 


300 CALIFORNIA STREET, re a ie SAN FRANCISCO, CAL. 


When writing advertisers kindly mention THE JOURNAL OF ELECTRIOITY. 
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CALIFORNIA ELECTRICAL WV ORKS 


409 Market Street, San Francisco, Cal. 





— AGENTS FOR—— 


Western Electric Co.’s Arc and Incandescent Machinery, 
% 3% Warren Alternating Current Dynamos *%* * 


Wagner Transformers || Kerite Wire || Helios Lamps || Buckeye Lamps 








ELECTRICAL SUPPLIES OF EVERY DESCRIPTION. THE WARREN ALTERNATOR. 


YOU GANNOT AFFORD T0 EXPERIMENT! 











SATISFACTORY Resutts EvERYWHERE 


LOCKE INSULATORS 


5000 to 50,000 Volts. 


JOH N MA RT] N PACIFIC COAST AGENT : : : 
: 1 300 CALIFORNIA. STREET, SAN’ FRANCISCO, CAL. 
ELECTRICAL ENGINEER 597-599 Parrott Building 
and CONTRACTOR. ... 10 Front Street 
q 7 San Francisco, Cal. 


New Yor« InsuLcatep Wire Co. 


—i- SOLE MANUFACTURERS OF ~i— 


GRIMSHAW Wautre Core Wire GRIMSHAW Btack anp Wuite TAPEs We make a specialty 























RAVEN Watre Core Wire GRIMSHAW Spuicinc CompounpD of large C. M. cables 

RAVEN Btack Core WIRE COMPETITION Brack anp Wuire Tapes and Leaded cables 

COMPETITION Line Wire COMPETITION Spricina CompounpD for any voltage. 
TRADE MARK. Write for Prices. JOHN R. COLE, Sales Agent, 71 Flood Building, SAN FRANCISCO. 





| Fort Wayne . a 


manuracterrs OF ELECTRICAL APPARATUS 
Under the “woot” «ot HOR LIGHT AND POWER 








OFFICES: Des Moines, 308 Observatory B’ld’g; St. ‘ st oo 
Paul, 207 Newspaper Row; Chicago, 625 Marquette Main Office: : : Fort Wayne, Ind. 
B’ld’g; St. Louis, 8 9 Security B’ld’g; Kansa- City, 7 oe oe oe 


W. G. De Celle, Box 89; Dallas, 203 Scollard B’ld’g: : . 

New Orleans. 145 Carondelet street; Atlanta, 25 Mart- San Francisco Office: 

etta street ; Cincinnati, 402 Neave Building; titisburg, 

918 Park Building; Phila‘elphia, 101-104 bourse Bldg; 18 SECOND STREET 
Syracuse, 717 Villaye Memorial Building. New York, ° 
115 Broadway ; Boston, 60 Equitable Building ; Mexico- We have on hand 1000-volt, 10 and 20-light 
American Engineering Company, City of Mexico. transformers, for sale at verylow prices. 
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Mines located on the Tuolumne River, THE DEWEY, SAMPSON AND SOHLEY 


Tuolumne county, California. 











ne 


Dividend Paying [lines on the same Ledge both North and South of these Mines. 




















CAPITAL STOCK, $250,000 250,000 SHARES AT $1.00 PER SHARE 





130,000 Shares of NON-ASSESSABLE Stock now in the 


Treasury to be Sold for Development Purposes. 





0@F- These valuable properties are fully described on pages 51-52 this number of THE JOURNAL OF ELECTRICITY. 





THE GOLDEN EAST BELT, 


BOARD OF DIRECTORS: 602 Market Street, (Crocker Building) 
C.S.YOUNG JOHN MOSSE. P. BARRETT 
H. 8S. ALLEN GEORGE BEAUDET San Francisco, Cal. 
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Brooks-Follis ! 


Importers and Jobbers of 


[- lectric ELECTRICAL SUPPLIES 


523-525 Mission St. San Francisco t 





® 





' Corporation | 


Latest designs and unequaled efficiency. 


Sterling Extra Insulating Varnish 


A varnish of unexcelled merit as an insulator. 


Fostoria Incandescent Lamps 


Any candle-power or base. 


Mica « Micanite 


Telephones 


and a full line of material for the construction and 
maintenance of electric light and power plants. 


BROOKS=-FOLLIS ELECTRIC CORPORATION, 








Sprague-Lundell Motors «Generators 


523-525 Mission Street : : : : : San Francisco, Cal. 
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The “Pacific” 


Enclosed Arc Lamp 
a 























Style 200 Mechanism 


Burns 150 hours without retrimming 








For direct-current circuits 











Only 20 inches long W 








Made in 12 different styles and finishes 





A home ind ustry 
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Pacific Arc Lamp Company 


149-155 Fremont Street, tac: San Francisco 
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THE PELTON SYSTEM OF POWER | | E 


Represents the highest development yet at- : Me 
tained in water wheel practice, and affords the "i 
most-simple, efficient, and-economical-means*? | gC . IMPROVEMENT THE ORDER OF THE AGE. nif 


of utilizing water for power purposes. fae “SC No. <a 
i 
} 














NINE THOUSAND WHEELS NOW RUNNING 
; SMITH PREMIER TYPEWRITER 


Aggregating over 700,000 horse a gic Adaption made to 
Numbers of i rtant im ments 


ditions and every variety of service... . . ... 
which are found in noother writer. 


ELECTRIC POWER. TRANSMISSION: GREATEST YET PRODUCED. 


PELTON WHEELS are the recognized s'andard for leg 

trical work, and are running a majority of the stations of M@F- Write for Mustrated Catalogue. 

this charaeter in all parts of the world... ......, LEO. E. ALEXANDER & BRO., , 
SAN FRANCISCO, i" 











CATALOGUES FURNISHED UPON APPLICATION. ADDRE 


THE PELTON WATER WHEEL CO., 
121 Main Street, SAN FRANCISCO, CAL 





ANNUAIRE 


« L;ELECTRICITE 


Industries Electriques 


Contenant les Adresses du monde entier: 


On and after January 1, 1899, the issues of 





Camille ROUSSET, - - Editeur. 


114 Rue and Place Lafayette, : : : Paris, France. 





will be limited to the sine te fide circulation, 
hence no back numbers can be furnished. Each 


7™ Annee dition ie 1899 para en Fevrier isein biiah G6: axbinleted wi Gib bt gctated. - Gom- 
MAERUA SAMMI cee plete and authentic records of the transmission, gas il 
CET OUVRAGE CONTIENTY and steam developments of the great West will, t 
1. La liste des Electriciens, Savants, Ingénieurs, Con- therefore, be available only to regular subscribers. 
structeurs, Manufacturierset Négociants dont les Industries Would you have them? 1" 


se rattachent a l’Electricité. 

2. La liste des membres des Sociétés d’ Kicathholons de 
de tous les pays. 

3. La liste des fournisseurs de lIndustrie électrique de 
tous les pays, classés par catégories. 


Then. subscribe now! 


Un Beau Volume Cartonne 


(Baviron 800 pages) Franco 10 Francs 








- Westinghouse Generator for $400 


Sproirications— Westinghouse multipolar type, 22} kilowatts, 125 volts, 1100 revolutions per 
minute, complete with belt tightener, sliding rails, and. field rheostat.. The armature, field coils 
and commutator are of the latest Westinghouse types and-have never been used. Guaranteed 
for one year. / The generator, which is of the direct current type, may be seen at our salesrooms, 








Brooks-Follis Electric Corporation, 
923 525 Mission Stree - - - SAN Francisco, CAL. 
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the § K.C. SYSTEM 


= A COMPLETE SYSIEM FOR 


Long Distance T’ransmission, 
























| Central Station Distribution, 





Mill and Factory Equipment. 


af GENERATORS WILL BE WOUND AND GUARANTEED FOR ANY E. M, F. UP TO 12,000 VOLTS. 





; INDUCTION 

% AND 
SYNCHRO- 

ey NoUSs 

a MOTORS, 

4 INCANDES- 

a CENT 

LIGHTING, 

ARC 

LIGHTING 

AND 

POWER 

TRANSFOR- 

MERS 


HIGH GRADE 


SWiITCH- 
BOARDS. 





Correspondence Solicited, 











GENERATING STATION, YUBA POWER GCOMPANY. 


Alternating Current ee Belted, Direct-Connected 3 Single-Phase 
Generators. Engine Type. Two-Phase (Three-Phase. 








Stanley. Electric Manufacturing Co., 
PITTSFIELD, MASS.; U.S. A: 





J N O. M A RT i N, Pacific Coast Agent, 


300 CALIFORNIA STREET, | , San Francisco, Cal. 
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UNEQUALED FOR SIMPLICITY AND EFFICIENCY. 





Adapted for Direct Connection to Motors for Elevator Service, Oil Refineries, Paper Mills, Mines and 
Quarries. It handies any thick material, such as Asphalt, Soap, Syrup, or other semi-liquid to Perfection. 


NO PACKING. : : : $ NO PULSATION. 





On exhibition at the show rooms of 
CHAS. C. MOORE & CO., 


Send for Catalogue and full information. 


32 FIRST STREET 
San Francisco, Cal. 








7 A new edition of the celebrated volume ‘‘STEAM,” has just been issued, 
and will be mailed free on applicaticn to the BABCOCK & WILCOX CO., 
32 First street, San Francisco, Cal. Send for it. 


HAND-BOOKS 


—For-- 
Engineers, Electricians, Firemen, Etc. 





For SALE By 


The Journal of Electricity 


427 Tenth Ave., San Francisco. 


Send for Catalogue. 





TUTTHILL PATENT 
WATER WHEELS 














A full description of these jet wheels, with 
detailed efficiency tests, and principal features of 
superiority, appeared on pages 87 to 91, Vol. VI, 
of THe JourRNAL OF ELECTRICITY. 


OAKLAND IRON WORKS 


108 First Street, : : : Sam Francisco, Cal. 


Telephone, MAIN 1007, 





PROFESSIONAL. 


COBB & HESSELMEYER —ncssssse. 


MECHANICAL AND 
HYDRAULIC ENGINEERS 


421 MARKET STREET 


TELEPHONE “BLACK 2403.” SAN FRANCISCO, 


E.. i, Benjamin, MINING ENGINEER. 
A, M. Hunt, ep 
Wynn Meredith, scx 


Expert Examinations, Advisory Reports, 
and Construction Supervision. 


331 Pine Street, : San Francisco, Cal. 
Telephone, Main 1870. Cable address, ““Edben.” 


SYDNEY SPROUT ns 
Supervising Electrical Engineer 


STATION ECONOMICS A SPECIALTY. 








421 MARKET S?. SAN FRANCISCO 


Ferdinand Kasten \' Co. 


Manufacturers of 


DYNAMO ELECTRIC MACHINERY 


REWINDING and REPAIRING 
and General Machine Work a Specialty. 

















315 Mission Street, - San Francisco 


Telephone, CLAY 803. 
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RLECTRICAL ENGINEERING COMPANY 


HAS REMOVED TO = 509-511 Howard Street 
the Largest, Finest 


and practically the only — 


Electrical 
Manufacturing 
Kstablishment 


in the West 
% 


Direct-Current 








Generators 
Motors 
Mining Hoists 
Electric Donkeys 


x 


Fully equipped for all 

kinds of Tool, Lathe, 

Machine or Repair Work 
x 


Call and see our 


Direct-Current 





Electric Elevator 


in operation. 
THE ‘‘ELECTRICAL ENGINEERING” BUILDING. 


Electrical Engineering Company, 





509-511 Howard Street, San Francisco, Cal. 
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KNIGHT'S -- WATER -- WHEEL 





‘The accompanying cut shows the general arrangement of KNIGHT’S STANDAKD WATER WHEEL, of 
which there are HUNDREDS IN USE in different States of the Union. 
feet in diameter, from 10 to 1000 horse power. and adapted to all heads and purposes. 
Wheels for electrical power can be furnished with or without 
“overnors. Highest regulation guaranteed. 


KNIGHT & CO., Sutter Creek, Cal. 


in iron cases from 6 to 24 inches. 


For full particulars send 
for descriptive catalogue. 





Address all communications to 


These wheels are made from 2 to 6 
Wheels inclosed 





BUYERS’ DIRECTORY. 


Are aaeree 
Brooks-Follis Electric Corporation 
Fort Wayne Electric Corporation 
General Electric Company 
Pacific Are Lamp Company 
Tne John M. Klein Electrical Works 
Westinghouse Electric and M’f’g Co. 


Batteries 
A. BE, Brooke Ridley 
A. I. Neisser 
Brooks-Follis Electric.Corporation 
California Electrical Works 
The Jobn M. Klein Electrical Works 


Constructing Engineers 
John Martin 


Dynamos and Motors 
A. E. Brooke Ridley 
Brooks-Follis Electric Corporation 
California Electrical Works 
Electrical Engineering Company 
Ferdinand Kasten & Co. 
Fort Wayne Electric Corporation 
General Electric Company 
Stanley Electric Manufacturing Company 
The John M. Klein Electrical Works 
Westinghouse Electric and M’f’g Co. 


Educational 

Heald’s Business College 

Van der Naillen’s School of Electricity 
Electrical Engineers 

Sidney Sprout 

Wynn Meredith 
Electrical Supplies 

A. I. Neisser; 

Brooks-Follis Electrical Corporation 

California Electrical Works 

General Electric Vompany 

The John M. Klein Electrical Works 

Westinghouse Electric and M’f’g Co 
Engines 

has. C. Moore & Co. 

Westinghouse, Church, Kerr & Co. 
Incandescent Lamps 

A. I. Neisser 

Brooks-Follis Electric Corporation 

California Electrical Works 

General Electric Company 

The John M. Klein Electrical Works 

Westinghouse Electric and M’f’g Co. 
Instruments 

California Electrical Works 

General Electric Company 
Weston Electrical Instrument Company 


Insulating Compound 
A. I. Neisser 
Brooks-Follis Electric Corporation 
New York Insulated Wire Company 
Paraffine Paint Company 


Line Materials 


k 
The John M. Klein Electrical Works 


Mechanical Engineers 
Cobb & Hesselmeyer 
Poles 
Union Lumber Company 


Power Transmission 
Electrical Engineering Company 
Fort Wayne Electric Corporation 
General Electric Company 
Stanley Electric Mannfacturing Company 
Westinghouse Electric and M’f’g. Co. 


Steam Boilers 
The Babcock & Wilcox Company 
Steam Specialties 


Chas. C. Moore & Co. 
e Oakland Iron Works 
Telephunes 
A. I. Neisser 
Brooks-Follis Electric Corporation 
California Electrical Works 
The Jonn M. Klein Electrical Works 
Transformers 
Fort Wayne Electric Corporation 
General Electric Company 
Stanley Electric Manufacturing —- 
Westinghouse Electric and M’f’g. Co. 
Water Wheels 
Knight & Company 
Oakland Iron Works 
The Pelton Water Wheel Company 
Wires and Cables 
A. I, Neisser 
Brooks-Follis Electric Company 
California Electrical Works 
New York Insulated Wire Company 
‘The John M. Klein Electrical Works 
The Okonite Company 
Pittsburg Reduction Company 
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Repwoop Poizs 


For TELEGRAPH 
TELEPHONE 
Evectric Licut 
Power PLANTS 





In lots and sizes to suit at short notice. 


Union Lumber Company 


TELEPHONE, “ MAIN 324” 
ROOM 23, CROCKER BUILDING, SAN FRANCISCO 





EDUCATIONAL. 


HEALS BUSINESS 
COLLEGE 


School of Engineering 


Electrical Engineering Department 
ORION BROOKS, Instructor. 


Mining and Assaying Department 
0. H. PACKER, Instructor. 


24 Post Street, $ 3 San Francisco. 





— SCHOOL OF— 


PRACTICAL = * 


ELECTRICAL, CIVIL, MINING AND MECHANICAL 


* ENGINEERING 


SURVEYING, DRAWING, ARCHITECTURE AND 
ASSAYING. 


933 Market Street : San Francisco 
A. VAN DER NAILLEN, President 


Send for circulars Established 1864 





TRANSACTIONS FOR SALE. 


The transactions of the Pacific Coast Electric 
Transmission Association, Santa Cruz, Sacramento 
and San Francisco Conventions, have been bound in 


paper and are for sale price 50 cents each, post free. | 


Address, 
Gro. P. Low, Secretary, 
175 Crocker Building, San Francisco. 





SITUATION WANTED.— an expert 
armature winder and machinest who has had Ww 
years’ experience in central station operation, desires 
a position, preferably in the power house of an elec- 
tric transmission plant. A permanent position. 
rather than a high salary, is preferred. Applicant 
is steady and industrious, and fully competent to 
satisfactorily fill any position in or about an electric 
station or power plant. Highest references, Address, 
W F. &B.., this offic. 


POSITION WANTED as manager or 
superintendent of an electric lighting company by 
youpg man of several years’ experience. Have 
served in the above capacities and was successful 
in buiiding up poorly managed properties, putting 
same on a paying basis. Thoroughly practical in 
designing, erecting and operating plants. Line con- 
struction, subway work, interior wiring and office 
management, Own system of books, reports, etc., 
especially designed for central stations. Willing to 
go anywhere. Good references as to character and 
ability. Address, WORKER, care L. & W., 63 Wali 
street, New York City. 
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Our new Catalogue is now ready and 
will be sent upon application to our 
Pacific Coast agent *% #% m% & 


A. I. NEISSER, 
327 Byrne Block, Los Angeles. 
Room 32, 530 California St., San Francisco 


Central Electric Company, 
Chicago, Ill. 











P&B Armature »« Field Coil Varnish 
P&B Electrical Compound 
P&B insulating Tape 


Ask your dealer, or address 


PARAFFINE PAINT CO., 146 Battery Street, San Francisco, 














THREE 
PERFECT 
INSULATORS 








Generators and Motors 
Switchboards and Apparatus 


Westinghouse Electric & Manufacturing Co. 
PITTSBURG, PA. 
and all Principal Cities in U. S. and Canada 
Westinghouse Electric Co., Ltd., 32 Victoria St., London 














79-C 


Westinghouse 


| Direct and Alternating Current | 


The name “WESTINGHOUSE is a guarantee 


Steam and Gas Engines 
lMechanical Draft, Automatic Stokers, 


Refrigerating and Ice Machinery. | 


Westinghouse Machine Co., Mirs. 
Westinghouse, Church, Kerr & Co., Engrs. 
New York Pittsburg Philadelphia 
Boston Detroit Chicago 
And all Forei ign Countries | 4 
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PITTSBURGH REDUCTION (COMPANY 


PITTSBURGH, PA. 


<n eh tIMING |... 


Plates, Bars, 


ALUMINUM WIRE, 


Ingots, 





Sheets, 


Tubes, Wire, Castings. 


RODS AND BARS 


Manufactured expressly for 


ELECTRICAL CONDUCTORS 


Cost of installation of ALUMINUM CONDUCTORS is cheaper than that of copper. 


Efficiency in operation of ALUMINUM CONDUCTORS is superior to that of copper. 











For full data and prices apply to J O HN M A RT | N a 


Agent, The Pittburgh Reduction Company, 


300 CALIFORNIA STREET, 


SAN FRANCISCO, CAL. 
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GALIFORNIA ELECTRICAL VW ORKS 


409 Market Street, San Francisco, Cal. 














— AGENTS FOR—— 


Western Electric Co.’s Arc and Incandescent Machinery, 
%% = % «Warren Alternating Current Dynamos ** * 


Wagner Transformers || Kerite Wire || Helios Lamps || Buckeye Lamps 











ELECTRICAL SUPPLIES OF EVERY DESCRIPTION. THE WARREN ALTERNATOR. 


YOU CANNOT AFFORD 10 EXPERIMENT | 








SATISFACTORY Resutts EVERYWHERE 


LOCKE INSULATORS 


5000 to 50,000 Volts. 








Annealed glass insulator for 20,000 volts. 


JOH N MA RTI N PACIFIC COAST AGENT : : : 
: : 300 CALIFORNIA STREET, SAN FRANCISCO, CAL. 
ELECTRICAL ENGINEER 597-599 Parrott Building 
and CONTRACTOR. ... 10 Front Street 
y 4 San Francisco, Cal. 


New Yor« INSULATED Wire Co. 

















—i- SOLE MANUFACTURERS OF ~i— i 
GRIMSHAW Waite Corte Wire GRIMSHAW Btack anp Wuire Tapes We make a specialty | 
RAVEN Wuairte Core WIRE GRIMSHAW Spticina CompounpD of large C. M. cables iq 
RAVEN Btrack Core WIRE COMPETITION Brack anp Wuire Tapes and Leaded cables 
COMPETITION Line Wire COMPETITION Spricina CompounpD for any voltage. } 
TRADE MARK. Write for Prices. JOHN R. COLE, Sales Agent, 71 Flood Building, SAN FRANCISCO. } 





MePacrunaRs OF ELECTRIC ‘A | APP ARATUS ) 
vanes rut FOR LIGHT AND POWER 





Fort Wayne Pe 





OFFICES: Pes Moines, 308 Observatory B’ld’g; St. P Ey 

| Paul, 207 Newspaper Row; Chicago, 625 Marquetie Main Office: : : Fort Wayne, Ind. 
B’ld’g; St. Louis, 8.9 Security B’ld’g; Kansas City, i oo i 
W. G. De Celle, Box 89; Dallas, 203 Scollard B’ld’g: ” 4 i ; 
New Orleans 145 Carondelet street; Atlanta, 25 Mari- San Francisco Office: 


etta street ; Cincinnati, 402 Neave Building; Fitisburg, \ 
918 Park Building; Philadelphia, 101-104 Bourse ldg; 18 SECOND STREET 

Syracuse, 717 Villaye Memorial Building: New York, ss 

115 Broadway ; Boston, 60 Equitable Building; Mexico- We have on hand 1000-volt, 10 and 20-light 1} 
American Engineering Company, City of Mexico. transformers, for sale at verylow prices. 
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A FIND OF $20,000,000 IN GOLD! 











Mines located on the Tuolumne River, THE DEWEY, SAMPSON AND SOHLEY 


Tuolumne county, California. 











ne 


Dividend Paying [lines on the same Ledge both North and South of these Mines. 





CAPITAL STOCK, $250,000 : : 250,000 SHARES AT $1.00 PER SHARE 





130,000 Shares of NON-ASSESSABLE Stock now in the 


Treasury to be Sold for Development Purposes. 





f0@F- These valuable properties are fully described on pages 51-52 this number of THe JoURNAL OF ELECTRICITY. 





THE GOLDEN EAST BELT, 


BOARD OF DIRECTORS: 602 Market Street, (Crocker Building) 
Cc. S. YOUNG JOHN MOSS E. P. BARRETT 
H.S. ALLEN GEORGE BEAUDET San Francisco, Cal. 


When writing advertisers kindly mention '1HE JOURNAL OF ELECTRICITY. 









THE JOURNAL OF ELECTRICITY. 














Herhestestestesteste 36, 





B rooks . Follis . Importers and Jobbers of 
HK lectric ELECTRICAL SUPPLIES | 
ae 


523=525 Mission St. San Francisco 





x 


Corporation : 





Sprague-Lundell Motors: Generators 


Latest designs and unequaled efficiency. 


Sterling Extra Insulating Varnish 


A varnish of unexcelled merit as an insulator. 





Fostoria Incandescent Lamps | 


Any candle-pov 


Mica « Micanite 





Telephones 


and a full line of material for the construction and 





maintenance of electric light and power plants. 








BROOKS=FOLLIS ELECTRIC CORPORATION, 


523-525 Mission Street : : : : : : : : San Francisco, Cal. 





| 
| 





When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY. 
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The “Pacific” 


Enclosed Arc Lamp 
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Style 200 Mechanism 
Burns 150 hours without retrimming 


For direct-current circuits 








Only 20 inches long 





Made in 12 different styles and finishes 





Pacific Arc Lamp Company 


149-155 Fremont Street, wi San Francisco 


A home industry | 


| 
| 
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THE JOURNAL OF ELECTRICITY. 


THE PELTON SYSTEM OF POWER. 
Represents the highest development yet at- 
tained in water wheel practice, and affords the 


most simple, efficient, and economical means 
of utilizing water for power purposes. . 


NINE THOUSAND WHEELS NOW RUNNING 


Aggregating over 700,000 horse power. Adaption made to 
all conditions and every variety of service. ... i :\. 








IMPROVEMENT THE ORDER OF THE AGE. 


ae No. 


SMITH PREMIER TYPEWRITER 





Numbers of im t im ments 
 RLECTRIC POWER TRANSMISSION which sre found in noother typewsiter. 








PELTON’ WHEELS are the recognized s'andard for elec 
trical work, and are running @ majority of the stations of 
this character in all parts of the world. ....... 


&@- Write for Nustrated Catalogue. 
LEO. E. ALEXANDER & BRO., 
SAN FRANCISCO, 








_ CATALOGUES FURNISHED UPON APPLICATION. ADDRE 
THE PELTON WATER WHEEL CO., 





ANNUAIRE =~ 
« LT ELECTRICITE | 


Industries Electriques 


Contenant les Adresses du monde entier. 


On and after January 1, 1899, the issues of 7 





Camille ROUSSET, - = Editeur. 








114 Rue and Place Lafayette, :: :. Paris, France. ae SL 
4 Bs Wa will be limited to the actual bona fide circulation, 
, : he numbers > 

7™ Annee Bdition de 1899 paraissant en Fevrier | =. 0) sc octenscca ae tens rachconnn oa 
' plete and authentic records of the transmissiou, gas 
CET OUVRAGE CONTIENT : and steam developments of the great West will, 
1. La liste des Electriciens, Savants, Ingénieurs, Con- therefore, be available only to regular subscribers. 

structeurs, Manufacturiers et Négociants dont les Industries Would you have them? 


se rattachent a I’Electricité. 

2. La liste des membres des Sociétés d’électriciens de 
de tous les pays. 

3. La liste des fournisseurs de l’Industrie électrique de 
tous les pays, classés par catégories. 


Then subscribe now! 


Un Beau Volume Cartonne 
(Environ 800 pages) Franco 10 Francs 


400 Light - . - 
ot Westinghouse Gandratae for S400 


Sprecirications— Westinghouse multipolar type, 22; kilowatts, 125 volts, 1100 revolutions per 
minute, complete with belt tightener, sliding rails, and field rheostat. The armature, field coils 
and commutator are of the latest Westinghouse types and have never been used. Guaranteed 
for one year. The generator, which is of the direct current type, may be seen at our salesrooms. 


Brooks-Follis Electric Corporation, 
523-525. Mission: Street, - - - - SAN Francisco, CAL. 


When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY. 
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the S, K.C. SYSTEM 


A COMPLETE SYSTEM FOR 


Long Distance ‘Transmission, 





Central Station Distribution, 


Mill and F’actory Equipment. 


GENERATORS WILL BE WOUND AND GUARANTEED FOR ANY E. M. F. UP TO 12,000 VOLTS. 
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INDUCTION ; 
AND 
SYNCHRO- 
NOUS 
MOTORS, 
INCANDES- 
CENT 
LIGHTING, 
ARC 
LIGHTING 
AND 

POWER 
TRANSFOR- 
MERS 

HIGH GRADE 


SWITCH- 
BOARDS. 





Correspondence Solicited, 





ae ‘ GENERATING STATION, YUBA POWER COMPANY. 
Alternating Current 3 Belted, Direct-Connected 3 Single-Phase 
Generators. Engine Type. Two-Phase Three-Phase. 





Stanley Electric Manufacturing Co.,. 
PITTSFIELD, MASS: U.S.A. 





JNO. MARTI N, Pacific: Coast Agent, 
300 CALIFORNIA STREET, San Francisco, Cal. 


When writing advertisers kindly mention THE JOURNAL OF ELEZCTRICITY. 
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QUIMBY 
SCREW 
PUMPS 


UNEQUALED FOR SIMPLICITY AND EFFICIENCY. 


Adapted for Direct Connection to Motors for Elevator Service, Otl Refineries, Paper Mills, Mines and 
Quarries. It handles any thick material, such as Asphalt, Soap, Syrup, or other semi-liquid to Perfection. 


NO PACKING. : : : : NO PULSATION. 





On exhibition at the show rooms of 
CHAS. C. MOORE & CO., 


Send for Catalogue and full information. 


32 FIRST STREET 
San Francisco, Cal. 








NCINNATI.O. 405 NEAYEB 


js A new edition of the celebrated volume **STEAM,” has just been issued, 
and will be mailed free on applicaticn to the BABCOCK & WILCOX CO., 
32 First street, San Francisco, Cal. Send for it. 


HAND-BUOKS 


—For-- 
Engineers, Electricians, Firemen, Etc. 





FOR SALE By 


The Journal of Electricity 


427 Tenth Ave., San Francisco. 


Send for Catalogue. 





TUTTHILL PATENT 
WATER WHEELS 














A full description of these jet wheels, with 
detailed efficiency tests, and principal features of 
superiority, appeared on pages 87 to 91, Vol. VI, 
of THe JouRNAL OF ELEcTRICITY. 


OAKLAND IRON WORKS 


108 First Street, : : : Sam Francisco, Cal. 


Telephone, MAIN 1007, 





PROFESSIONAL. 


COBB & HESSELMEYER —sssssse. 


MECHANICAL AND 
HYDRAULIC ENGINEERS 


421 MARKET STREET 


TELEPHONE “BLACK 2403.” SAN FRANCISCO. 


Ee. HM. Benjamin, MINING ENGINEER. 
A . M. H u nt, eaesme them EER. 
Wynn Meredith, txcxun 


Expert Examinations, Advisory Reports, 
and Construction Supervision. 


331 Pine Street, : San Francisco, Cal. 
Telephone, Main 1870. Cable address, “Edben.” 


SYDNEY SPROUT — nn 
Supervising Electrical Engineer 


STATION ECONOMICS A SPECIALTY. 








CROCKER BUILDING, SAN FRANCISCO 


Ferdinand Kasten \' Co. 


Manufacturers of 


DYNAMO ELECTRIC MACHINERY 


REWINDING and REPAIRING 
and General Machine Work a Specialty. 


§19 Howard Street, San Francisco 


Telephone, CLAY 803. 
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Union Lumber Company 

Van der Naillen School of Electricity 

Want Advertisements 
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ELECTRICAL ENGINEERING COMPANY 


HAS REMOVED TO 509-5 it Howard Street 


: ¢ : 3: : ITS NEW BUILDING : : : : ——_—__—— —————______— 


f The Largest, Finest 


and practically the only 


Electrical 
| Manufacturing 
Kstablishment 


in the West 
x x 


Direct-Current 














Generators 
[Motors 
Mining Hoists 
Electric Donkeys 


= = 


| Fully equipped for all 
kinds of Tool, Lathe, 
Machine or Repair Work 

x | 


Call and see our 





Direct-Current 


Electric Elevator 





in operation. 


THE “ELECTRICAL ENGINEERING’’ BUILDING. 








Electrical Engineering Company, 


509-511 Howard Street, San Francisco, Cal. 


When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY. 
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KNIGHT'S - WATER -- WHEEL 
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The accompanying cut shows the general arrangement of KNIGHT’S STANDARD WATER WHEEL, of 
which there are HUNDREDS IN USE in different States of the Union. These wheels are made from 2 to 6 
feet in diameter, from 10 to 1000 horse power. and adapted to al” heads and purposes Wheels inclosed 
in iron cases from 6 to 24 inches. Wheels for electrical power can be furnished with or without 
vovernors. Highest regulation guaranteed. Address all communications to 


eft ioed aechnmpeerte Brana KNIGHT & CO., Sutter Creek, Cal. 


fur descriptive catalogue. 











BUYERS’ DIRECTORY. 


Are Lamps 
Brooks-Follis Electric Corporation 
Fort Wayne Electric Corporation 
General Electric Company 
Pacific Are Lamp Company 
Tne John M. Klein Electrical Works 
Westinghouse Electric and M’f’g Co. 


Batteries 

A. F. Brooke Ridley 

A. I. Neisser 

Brooks-Follis Electric Corporation 

California Electrical Works 

The john M, Klein Electrical Works 
Constructing Engineers 

John Martin 
Dynamos and Motors 

A. E. Brooke Ridley 

Brooks-Follis Electric Corporation 

California Electrical Works 

Electrical Engineering Company 

Ferdinand Kasten & Co. 

Fort Wayne Electric Corporation 

General Electric Company 

Stanley Electric Manufacturing Company 

The John M. Klein Electrical Works 

Westinghouse Electric and M’f’g Co. 
Educational 

Heald’s Business College 

Van der Naillen’s School of Electricity 
Electrical Engineers 

A. M. Hunt 

Wynn Meredith 

Sidney Sprout 
Electrical Supplies 

A. I. Neisser 

Brooks-Follis Electrical Corporation 

California Electrical Works 

General Electric Company 

The John M. Klein Electrical Works 

Westinghouse Electric and M’f’g Co 
Engines 

whas. C. Moore & Co. 

Westinghouse Machine Co. 
Incandescent Lamps 

A. I. Neisser 

Brooks-Follis Electric Corporation 

California Electrical Works 

General Electric Company 

The John M. Klein Electrical Works 

Westinghouse Electric and M’f’g Co. 
fustruments 

California Electrical Works 

General Electric Company 

Weston Electrical Instrument Company 

Westinghouse, Church, Kerr & Co. 








Insulating Compound 
A. I. Neisser 
Brooks-Follis Electric Corpuration 
New York Insulated Wire Company 
Paraffine Paint Company 
Line Materials 
A. I. Neisser 
Fred M. Locke 
The John M, Klein Electrical Works 
Mechanical Engineers 
A. M. Hunt 
Cobb & Hesselmeyer 
Westinghouse, Church, Kerr & Co. 
Poles 
Union Lumber Company 
Power Transmission 
Electrical Engineering Company 
Fort Wayne Electric Corporation 
General Electric Company 
Stanley Electric Mannfacturing Company 
Westinghouse Electric and M’f’g. Uo. 


Steam Boilers 

The Babcock & Wilcox Company 
Steam Specialties 

Chas. C. Moore & Co. 


Oakland Iron Works 

Westinghouse Machine Co. 
Telephunes 

A. I. Neisser 

Brooks-Follis Electric Corporation 

California Electrical Works 

The Jonn M. Klein Electrical Works 


Transformers 

Fort Wayne Electric Corporation 

General Electric Company 

Stanley Electric Manufacturing Company 

Westinghouse Electric and M’f’g. Co. 
Water Wheels 

Knight & Company 

Oakland Iron Works 

The Pelton Water Wheel Company 
Wires and Cables 

A. I. Neisser 

Brooks-Follis Electric Company 

California Electrical Works 

New York Insulated Wire Company 

The John M. Klein Electrical Works 

The Okonite Company 

Pittsburg Reduction Company 


When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY. 





Repwood Porgs 


For TELEGRAPH 
TELEPHONE 
Exectric Lieut 
PoweER PLANTS 





In lots and sizes to suit at short notice. 


Union Lumber Company 


TELEPHONE, “‘ MAIN 324” 


ROOM 23, CROCKER BUILDING, SAN FRANCISCO 





EDUCATIONAL. 
HEALS BUSINESS 
COLLEGE 


—AND— 


Electrical Engineering Department 
ORION BROOKS, Instructor. 


Mining and Assaying Department 
O. H. PACKER, Instructor. 


24 Post Street, 8 $ San Francisco. 








SCHOOL OF—— 


PRACTICAL = * 


ELECTRICAL, CIVIL, MINING AND MECHANICAL 


* ENGINEERING 


SURVEYING, DRAWING, ARCHITECTURE AND 
ASSAYING. 
933 Market Street : San Francisco 
A. VAN DER NAILLEN, President 


Send for circulars Established 1864 





TRANSACTIONS FOR SALE. 


The transactions of the Pacific Coast Electric 
Transmission Association, Santa Cruz, Sacramento 
and San Francisco Conventions, have been bound in 
paper and are for sale price 50 cents each, post free, 
Address, 

Geo. P. Low, Secretary, 


175 Crocker Building, San Francisco. 





SITUATION WANTED.— an expert 
armature winder and machinest who has had 20 
years’ experience in central station operation, desires 
a position, preferably in the power house of an elec- 
tric transmission plant. A permanent position. 
rather than a high salary,is preferred. Applicant 
is steady and industrious, and fully competent to 
satisfactorily fill any position in or about an electric 
station or power plant. Highest references, Address, 
W F. B., this offic. 


POSITION WANTED as manager or 
superintendent of an electric lighting company by 
young man of several years’ experience. Have 
served in the above capacities and was successful 
in building up poorly managed properties, putting 
same on a paying basis. Thoroughl/y practical in 
designing, erecting and operating plants. Line con- 
struction, subway work, interior wiring and office 
management, Own system of books, reports, etc., 
especially designed for central stations. Willing to 
goanywhere. Good references as to character and 
ability. Address, WORKER, care L. & W., 63 Wall 
street, New York City. 
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THE PELTON SYSTEM OF POWER 


Represents the highest development yet at- 
tained in water wheel practice, and affords the 
most simple, efficient, and economical means 
of utilizing water for power purposes. . . 


NINE THOUSAND WHEELS NOW RUNNING 


Aggregating over 700,000 horse power. Adaption made to 
all conditions and every variety of service. . ... . 


ELECTRIC POWER TRANSMISSION 


PELTON WHEELS are the recognized standard for elec- 
trical work, and are running a majority of the stations of 
this character in all partsof the world. ....... 














CATALOGUES FURNISHED UPON APPLICATION. ADDRE 


THE PELTON WATER WHEEL CO., 
121 Main Street, SAN FRANCISCO, CAL 








P&B Armature Field Coil Varnish 
P&B Electrical Compound 
P&B insulating Tape 


Ask your dealer, or address 


PARAFFINE PAINT CO., 116 Battery Street, San Francisco. 











THREE 
PERFECT 
INSULATORS 

















"Westinghouse 





TYPE *“C’’ 
Electric Motor | 











The simplest and 
best motor made. 


WESTINGHOUSE 
ELECTRIC & MFG. CO. 
Pittsburg, Pa. 


|| WESTINGHOUSE 


Westinghouse, Church, 


“JUNIOR” 
Steam Engine 








Strong, efficient, close- 
ly regulated; suited | 
for hard service. 


| a, 
MACHINE CO., Mirs. | Sg ee 


Pittsburg and Chicago. 








| 
and all principal citiesin | | Kerr & Co., Engineers. 
United States and Canada. | 

















ts | eee 


PITTSBURGH REDUCTION (COMPANY 


PITTSBURGH, PA. 





Ingots, Plates, Bars, Sheets, Tubes, Wire, Castings. 


ALUMINUM WIRE. RODS AND BARS 


Manufactured expressly for 


ELECTRICAL CONDUCTORS 


Cost of installation of ALUMINUM CONDUCTORS is cheaper than that of copper. 


Efficiency in operation of ALUMINUM CONDUCTORS is superior to that of copper. 





For full data and prices apply to J O H N M A RTI N, 


Agent, The Pittburgh Reduction Company, 








300 CALIFORNIA STREET, 


When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY. 





SAN FRANCISCO, CAL. 
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(ALIFORNIA ELECTRICAL VV ORKS 


409 Market Street, San Francisco, Cal. 





AGENTS FOR—— 


Western Electric Co.’s Arc and Incandescent Machinery, 
3% «9% «Warren Alternating Current Dynamos ** * 


Wagner Transformers || Kerite Wire || Helios Lamps || Buckeye Lamps 














YOU CANNOT AFFORD 10 EXPERIMENT! 


SATISFACTORY REsuLts EvERYWHERE 


LOCKE INSULATORS 


5000 to 50,000 Volts. 














Annealed glass insulator for 20,000 volts. 


J O) H N M A RT | N PACIFIC COAST AGENT : : : 
: : 300 CALIFORNIA STREET, SAN FRANCISCO, CAL. 
ELECTRICAL ENGINEER 597-599 Parrott Building 
and CONTRACTOR. ... 10 Front Street 
z k San Francisco, Cal. 


New York INSULATED Wire Co. 


—i- SOLE MANUFACTURERS OF ~i— 


GRIMSHAW Wuite Core Wire GRIMSHAW Butack anp Wuite Tapes We make a specialty 

















RAVEN Wuite Core WIRE GRIMSHAW Spuicine CompounpD of large C. M. cables 

RAVEN Btack Core WIRE COMPETITION Brack anp Wuire Tapes and Leaded cables 

COMPETITION Line Wire COMPETITION Spricina Compounp for any voltage. 
TRADE MARK. Write for Prices. JOHN R. COLE, Sales Agent, 71 Flood Building, SAN FRANCISCO. 





Fort Wayne we 


manuracturers OF ELECTRICAL APPARATUS 
Under the “wood” a AOR LIGHT AND POWER 








OFFICES: Des Moines, 308 Observatory B’ld’g; St. ‘ ee 
Paul, 207 Newspaper Row; Chicago, 625 Marquette Main Office: : : Fort Wayne, Ind. 
B’ld’g; St. Louis, 8 9 Security B’ld’g; Kansas City, . on ee 7 7 


W. G. De Celle, Box 89; Dallas, 203 Scollard B’ld’g: . : 

New Orleans. 145 Carondelet street; Atlanta, 25 Mari- San Francisco Office: 

etta street ; Cincinnati, 402 Neave Building; Pitisburg, 

918 Park Building: Philadelphia, 101-104 Bourse Bldg; 35 SECOND STREET 
Syracuse, 717 Villaye Memorial Building: New York, . 
115 Broadway ; Boston, 60 Equitable Building; Mexico- We have on hand 1000-volt, 10 and 20-light 
American Engineering Company, City of Mexico. transformers, for sale at verylow prices. 
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A FIND OF $20,000,000 IN’ GOLD: 








Mines located on the Tuolumne River, THE DEWEY, SAMPSON AND SCHLEY 


Tuolumne county, California. 











wn 


Dividend Paying [lines on the same Ledge both North and South of these Mines. 





CAPITAL STOCK, $250,000 are 250,000 SHARES AT $1.00 PER SHARE 





130,000 Shares of NON-ASSESSABLE Stock now in the 


Treasury to be Sold for Development Purposes. 





These valuable properties are fully described on pages 51-52, No. 3, Vol. VII, of THre JoURNAL OF ELECTRICITY. 





THE GOLDEN EAST BELT, 


BOARD OF DIRECTORS: 602 Market Street, (Crocker Building) 
C.8. YOUNG JOHN MOSS _E. P. BARRETT 
H. 8S. ALLEN GEORGE BEAUDET San Francisco, Cal. 


When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY. 
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W* ARE OFFERING a line of Telephones that will range in prices 
from $2.50 to $30.00 per instrument, complete. 

No man need be without a Telephone; even from his bedroom 
to the kitchen; from the house to the stable; from your office to the 
different departments in your establishment. 

We have a line of Telephones that can be operated on barb 


wire fences, or on any other kind of a wire that makes a continuous 





circuit. We give you a number of illustrations 
on this page of the different styles of Tele- 
phones, and we would be pleased to quote you 
prices for Telephones, separate, or set up in 
working order. 


We have just issued a new catalogue, and 
all interested in Electrical Supplies will find 
much useful information, ete., in our Catalogue 
No. 20. Complete catalogues wil! be mailed to 
any parties on receipt of ten cents in postage 


stamps. We will be pleased to mail you one 





portion of our catalogue on any particular line, 


free. We have divided our catalogue so each 





department will have a complete 
line. 
We hope to be favored with your orders or a chance to 


bid on anything that you may need in our line. 


me JOHN M. KLEIN 
ELECTRICAL WORKS 


MANUFACTURERS AND JOBBERS IN 


* ELECTRICAL SUPPLIES ~« 


Construction and Maintenance 





421-423 Montgomery Street, : : : SAN FRANCISCO 


Telephone, MAIN 389 
Established 1879 Incorporated 1897 
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The “Pacific” 


Enclosed Arc Lamp 











149-155 Fremont Street, “uz 








_ 


Style 200 Mechanism 
Burns 150 hours without retrimming 


For direct-current circuits 





Only 20 inches long 





Made in 12 different styles and finishes 
A home industry 


EG r latest catalogue and price lists. 


Sl OOO OE CTSF F FGPG CH OO  =>@=oaeoeoeeoeo 


La ——— 


Pacific Arc Lamp Company 


San Francisco | 





When writing advertisers kindly mention THE JOURNAL OF ELEOTRICITY. 
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Our new Catalogue is now. ready and 
IMPROVEMENT THE ORDER OF THE AGE. 


ae No. 


SMITH PREMIER TYPEWRITER 


Numbers of important improvements 
which are foundin noother ry pewriter. 


GREATEST YET PRODUCED. 
MP Write for Mustrated Catalogue. 
LEO. E. ALEXANDER & BRO., 
SAN FRANCISCO. 


will be sent upon application to our 
Pacific Coast agent # # #% & 


A. I. NEISSER, 
327 Byrne Block, Los Angeles. 
| Room 32, 530 California St., San Francisco 
Central Electric Company, 




















Chicago, Ill. 
L’ELECTRICITE 
DE 
ET DES 
- v 
. 2 
Industries Electriques On and after January 1, 1899, the issues of 
Contenant les Aptopere du monde entier. cy, ‘ 
Camille ROUSSET, - - > Editeur. 
114 Rue and Place Lafayette, : : : Paris, France. — ’ 
will be limited to the actual ‘Weis fide circulation, 
> é hence no back numbers can be furnished. Each 
me Mi i 
7™ Annee Edition de 1899 paraissant en Fevrier linia, <idla Gor. outa tin’ nis delat. Coun: 
plete and authentic records of the transmission, gas 
CET OUVRAGE CONTIENT: and steam developments of the great West will, 
1. La liste des Electriciens, Savants, Ingénieurs, Con- therefore, be available only to regular subscribers. 
structeurs, Manufacturiers et Négociants dont les Industries Would you have them? 


se*rattachent a l’Electricité. 

2. La liste des membres des Sociétés d’électriciens de 
de tous les pays. 

3. La liste des fournisseurs de l’Industrie électrique de 
tous les pays, classés par catégories. 


Then subscribe now! 





Un Beau Volume Cartonne 


(Environ 800 pages) Franco 10 Francs 


400 Light . ec 
Westinghouse Eenerstae ior $400 


SprcrricaTions— Westinghouse multipolar type, 22}. kilowatts, 125 volts, 1100 revolutions per 
minute, complete with-belt tightener, sliding rails, and field rheostat. The armature, field coils 
and commutator are of the latest Westinghouse types and have never been used. Guaranteed 
for one year. The generator, which is of the direct current type, may be seen at our salesrooms. 

. 














Brooks-Follis Electric Corporation, 
523-525 Mission Street, - - SAN FRANCISCO, CAL. 


When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY. 
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the §. K.C. SYSTEM 


A COMPLETE SYSTEM FOR 


Long Distance Transmission, 












atin a 
























i Central Station Distribution, 





Mill and Factory Ei\quipment. 


GENERATORS WILL BE WOUND AND GUARANTEED FOR ANY E. M. F. UP TO 12,000 VOLTS. 





INDUCTION 
fj AND 

Va SYNCHRO- 
* NOUS 

vy MOTORS, 
INCANDES.- 
Oi i CENT 

| LIGHTING, 
: ARC 

By LIGHTING 
ab AND 

ar POWER 

bi TRANSFOR- 
MERS 

HIGH GRADE 


SWITCH- 
BOARDS, 





Correspondence Solicited, 








GENERATING STATION, YUBA POWER COMPANY. 


/ Alternating Current 3. Belted, Direct-Connected 3. Single-Phase 
Generators. Engine Type. Two-Phase Three-Phase, 





Stanley Electric Manufacturing Co. 
PITTSFIELD, MASS., U.S. A. 








: ; JNO. MARTIN, Pacific Coast Agent, 


300 CALIFORNIA STREET, \ San. Francisco, Cal. 
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UNEQUALED — SIMPLICITY AND EFFICIENCY. 


Adapted for Direct Connection to Motors for Elevator Service, Oil Refineries, Paper Mills, Mines and 
Quarries. It handles any thick material, such as Asphalt, Soap, Syrup, or other semi-liquid to Perfection, 


NO PACKING. : : : : NO PULSATION. 








On exhibition at the show rooms of 
CHAS. C. MOORE & CO., 


Send for Catalogue and full information. 


32 FIRST STREET 
San Francisco, Cal. 














Fi 7 A new edition of the celebrated volume ‘* STEAM,” has just been issued, 
ei | and will be mailed free on applicaticn to the BABCOCK & WILCOX CO., 
4 32 First street, San Francisco, Cal. Send for it. 

* FOR S\LE Fy 

4 ae 2) 

4 The Journal of Electricity 
a —For-- 427 Tenth Ave., San Francisco. 
4 Engineers, Electricians, Firemen, Etc. Send for Catalogue. 





TUTTHILL PATENT 
WATER WHEELS 








COBB & HESSELMEYER —ssssese.. 


FROFESSIONAL. 


MECHANICAL AND 
HYDRAULIC ENGINEERS 


421 MARKET STREET 


TELEPHONE “BLACK 2403.” 


SAN FRANCISCO. 





331 Pine Street, : 


E. H. Benjamin, MINING ENGINEER. 


A, M. Hunt, oleae tome. 
Wynn Meredith, tscxm 


Expert Examinations, Advisory Reports, 

and Construction Supervision. 
San Francisco, Cal. 
Telephone, Main 1870. Cable address, ‘‘Edben.”’ 





SEDNEY SPROUT nna, 


Supervising Electrical Engineer 


STATION ECONOMICS A SPECIALTY. 


CROCKER BUILDING, SAN FRANCISCO 








Ferdinand Kasten \' Oo. 


Manufacturers of 


DYNAMO ELECTRIC MACHINERY 








§19 Howard Street, 


REWINDING and REPAIRING 
and General Machine Work a Specialty. 


San Francisco 


Telephone, CLAY 803. 











A full description of these jet wheels, with 


superiority, appeared on pages 87 to 91, Vol. VI, 
of THe JourRNAL OF ELECTRICITY. 


QAKLAND !RON WORKS 


108 First Street, ©: : 





Telephone, MAIN 1007, 








detailed efficiency tests, and principal features of 


San Francisco, Cal. 


When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY. 
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col Note well that the “wa 


RLECTRICAL ENGINEERING COMPANY 


HAS REMOVED TO 509-51 1 Howard Street 
| The Largest, Finest 


and practically the only 


Electrical 
Manufacturing 
Kstablishment 


in the West 
% 


Direct-Current 














Generators 
Motors 
Mining Hoists 
Electric Donkeys 


x 


Fully equipped for all 

kinds of Tool, Lathe, 

Machine or Repair Work 
% 


Call and see our 
Direct-Current 


Electric Elevator 





in operation. 
THE ‘‘ELECTRICAL ENGINEERING’”’ BUILDING. 





Electrical Engineering Company, 
509-511 Howard Street, : San Francisco, Cal. 


When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY. 
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KNIGHT'S -- WATER -- WHEEL 


> 





KNIGHT 
TTER CRE 
HM 


nM] 


PT TAMARA Li 


The accompanying cut shows the general arrangement of KNIGHT’S STANDA RD WATER WHEEL, of 


which there are HUNDREDS IN USE in different States of the Union. 
feet in diameter, from 10 to 1000 horse power. and adapted to all heads and purposes 


in iron cases from 6 to 24 inches. 
wovernors. Highest regulation guaranteed, 


For full particulars send 
fur descriptive catalogue. 


These wheels are made from 2 to 6 
Wheels inclosed 


Wheels for electrical power can be furnished with or without 


Address all communications to 


KNIGHT & CO., Sutter Creek, Cal. 





BUYERS’ 
Are Lam 


s 

Brooks Follis Electric Corporation 
Fort Wayne Electric Corporation 
General Electric Compiuy 

Pacific Are Lamp Company 

Tne John M. Klein Electrical Works 
Westinghouse Electric and M’f’g Co. 


Batteries 

A. F, Brooke Ridley 

A. I. Neisser 

Brooks-Follis Electric Corporation 

California Electrical Works 

The john M. Klein Electrical Works 
Constructing Engineers 

John Martin 
Dynamos and Motors 

A. E. Brooke Ridley 

Brooks-Follis Electric Corporation 

California Electrical Works 

Electrical Engineering Company 

Ferdinand Kasten & Co. 

tort Wayne Electric Corporation 

General Electric Company 

Stanley Electric Manufacturing Company 

The John M. Klein Electrical Works 

Westinghouse Electric and M’t’g Co. 
Educational 

Heald’s Business College 

Van der Naillen’s School of Electricity 
Electrical Engineers 

A. M. Huot 

Wynn Meredith 

Sidney Sprout 
Electrical Supplies 

A. I. Neisser 

Brooks-Follis Electrical Corporation 

California tlectrical Works 

General Electric ompany 

The John M. Klein Electrical Works 

Westinghouse Electric and M’f’g Co 
Engines 

‘thas. C. Moore & Co. 

Westinghouse Machine Co. 
Incandescent Lamps 

A. I. Neisser 

Brooks-Follis Electric Corporation 

California Electrical Works 

General Electric Company 

The John MW. Klein Electrical Works 

Westinghouse Electric and M’f’g Co. 
instruments 

California Electrical Works 

General Electric Company 

Weston Electrical Instrument Company 

Westinghouse, Church, Kerr & Co. 


DIRECTORY. 


Insulating Compound 
A. I. Neisser 
Brooks-Follis Electric Corporation 
New York Insulated Wire Company 
Paraffine Paint Company 
Line Materials 
A. I. Neisser 
Fred M. Locke 
The John M. Klein Electrical Works 
Mechanical Engineers 
A. M. Hunt 
Cobb & Hesselmeyer 
Westinghouse, Church, Kerr & Co. 
Poles 
Union Lumber Company 
Power Transmission 
Electrical Engineering Company 
Fort Wayne Electric Corporation 
General Electric Company 
Stanley Electric Mannfacturing Company 
Westinghouse Electric and M’f’g. Co. 
Steam Boilers 
The Babcock & Wilcox Company 
Steam Specialties 
Chas. C. Moore & Co. 
Oakland Iron Works 
Westinghouse Machine Co. 
| Telephunes 
A. I. Neisser 
Brooks-Follis Electric Corporation 
California Electrical Works 
‘the Jonn M. Klein Electrical Works 
| ‘fransformers 
} Fort Wayne Electric Corporation 
General Electric ‘‘ompany 
Stanley Electric Manufacturing Company 
Westinghouse Llectric and M’f’g. Co. 
| 
| 
| 





Water Wheels 
Knight & Company 
Oakland Iron Works 
The Pelton Water Wheel Company 
Wires and Cables 
A. I. Neisser 
Brooks-Follis Electric Company 
California Electrical Works 
-New York Insulated Wire Company 
The John M. Klein Electrical Works 
The Okonite Company 
Pittsburg Reduction Company 





Repwoop Potgs 


For TELEGRAPH 
TELEPHONE 
Etectric Licut 
Power PLaNts 





In lots and sizes to suit at short notice. 


Union Lumber Company 


TELEPHONE, “* MAIN 324” 
ROOM 23, CROCKER BUILDING, SAN FRANCISCO 





EDUCATIONAL. 
HE HA LVS BUSINESS 
COLLEGE 


—— ANP 


School of Engineering 


Electrical Engineering Department 
ORION BROOKS, Instructor. 


Mining and Assaying Department 


O. H, PACKER, Instructor. 


24 Post Street, $ F} San Francisco. 





SCHOOL OF—— 


PRAGHIGAL = * 


ELECTRICAL, CIVIL, MINING AND MECHANICAL 


* ENGINEERING 


SuRVEYING, DRAWING, ARCHITECTURE AND 
ASSAYING. 


933 Market Street : San Francisco 


A. VAN DER NAILLEN, President 





Send for circulars Established 1864 





TRANSACTIONS FOR SALE. 


The transactions of the Pacific Coast Electric 
Transmission Association, Santa Cruz, Sacramento 
and San Francisco Conventions, have been bound in 
paper and are for sale. price 50 cents each, post free, 
Address, 

Gro. P. Low, Secretary, 


175 Crocker Building, San Francisco. 





SETUATION WANTED.—an expert 
armature winder and machinest who has had Ww 
years’ experience in central station operation, desires 
a position, preferably in the power house of an elec- 
tric transmission plant. A permanent position. 
rather than a high salary,is preferred. Applicant 
is steady and industrious, and fully competent to 
sitisfactorily fill any position in or about an electric 
station or power plant. Highest references. Address, 
W P. B., this offic’. 


POSITION WANTED as manager or 
superintendent of an electric lighting company by 
young man cof several years’ experience. Have 
served in the above capacities and was successful 
in building up poorly managed properties, putting 
same on a paying basis. Thoroughiy practical in 
designing, erecting and operating plants. Line con- 
struction, subway work, interior wiring and office 
management, Own system of books, reports, etc., 
especially designed for central stations. Willing to 
go anywhere. Good references as to character and 
ability. Address, WORKER, care L. & W., 63 Wall 
street, New York City. 





When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY, 
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Ne ree keeeern es| E 8B Armature. Field Col Varnish 


tained in water wheel practice, and affords the 
most simple, efficient, and economical means 
of utilizing water for power purposes. . . 


NINE THOUSAND WHEELS NOW RUNNING Pap Blectrical Compound 


Aggregating over 700,000 horse power. Adaption made to 
all conditions and every variety of service. . ... . 


ELECTRIC POWER TRANSMISSION p B : THREE 
qareraremereems wus: | FOE) Insulating Tape  SeR"Sues 


Bee alee is'y' 8 
































CATALOGUES FURNISHED UPON APPLICATION. ADDRE Ask your dealer, or address 





iin eee <a ca. | PARAFFINE PAINT CO., 116 Battery Street, San Francisco. 











Westinghouse 









































if 
TYPE “CC” §& “JUNIOR” 
| 
_ ElectricMotor | Steam Engine 
The simplest and Strong, efficient, close- | 
best motor made. ly tegulated; suited 
WESTINGHOUSE Pecado city ° : 
ELECTRIC & MFG. CO. MACHINE CO., Mfrs | 
Pittsburg, Pa. | Westinghouse,Church, = J 
and all principal citiesin jf) Kerr & Co., Engineers. 
United States and Canada. | Pittsburg and Chicago. 
gg i ey 





PITTSBURGH EDUGFION (COMPANY 


PITTSBURGH, PA. 


ont AL 


Ingots, Plates, Bars, Sheets, Tubes, Wire, Castings. 
ALUMINUM WIRE, RODS AND BARS 


Manufactured expressly for 


ELECTRICAL CONDUCTORS 


Cost of installation of ALUMINUM CONDUCTORS is cheaper than that of copper. 


Efficiency in operation of ALUMINUM CONDUCTORS is superior to that of copper. 


For full data and prices apply to J OHN M A RT IN ; 


Agent, The Pittburgh Reduction Company, 











300 CALIFORNIA STREET, *s s ma SAN FRANCISCO, CAL. 


When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY. 
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~ GALIFORNIA ELECTRICAL VV ORKS 


409 Market Street, San Francisco, Cal. 


Western Electric Co.’s Arc and Incandescent Machinery, 


AGENTS FOR—— 








% 3% Warren Alternating Current Dynamos ** * 





Wagner Transformers || Kerite Wire || Helios Lamps || Buckeye Lamps 





ELECTRICAL SUPPLIES OF EVERY DESCRIPTION. [HE WASEES AL®ERNATOR. 











Anne led glass inculator for 20,900 volts 


YOU CANNOT AFFORD TO EXPERIMENT! 


SATISFACTORY Resutts EvERYWHERE 


LOCKE INSULATORS 


5000 to 50,000 Volts. 





JOH N MA RT] N PACIFIC COAST AGENT : : : 
: : 300 CALIFORNIA STREET, SAN FRANCISCO, CAL. 





ELECTRICAL ENGINEER 597-599 Parrott Building 
and CONTRACTOR. ... 10 Front Street 
| a San Francisco, Cal. 














TRADE MARK. 


New York INSULATED Wire Co. 


—i- SOLE MANUFACTURERS OF ~i— 


GRIMSHAW Wauaire Core Wire GRIMSHAW Butack anp Wuire Tapes We make a specialty 


RAVEN Waite Core WIRE GRIMSHAW Sp uicina CompounpD of large C. M. cables 
RAVEN Buack Core WIRE COMPETITION Brack anp Wuire Tapes and Leaded cables 
COMPETITION Line Wire COMPETITION Sprictnac Compounp for any voltage. 

Write for Prices. JOHN R. COLE, Sales Agent, 71 Flood Building, SAN FRANCISCO. 








Fort Wayne 2 


manuracypress O9F ELECTRICAL APPARATUS 
Unie ae “wos” ot BOR LIGHT AND POWER 








OFFICES: Pes Moines, 308 Observatory B’ld’g; St. ‘ Se 
Paul, 207 Newspaper Row; Chicago, 625 Marquette Main Office : Fort Wayne, Ind. 
B’ld’g; St. Louis, 8 9 Security B’ld’g; Kansas City, . oe ee | 


W. G. De celle, Box 89; Dallas, 203 Scollard B’ld’g: ‘ 

New Orleans. 145 Carondelet street; Atlanta, 25 Mari- San Francisco Office: 

etta street ; Cincinnati, 402 Neave Building; bitisburg, 

918 Park Building: Phila telphia, 101-10 Bourse Bldg; 35 SECOND STREET 
Syracuse, 717 wvillaye Memorial Building: New York, * 
115 Broadway ; Boston, 60 Equitable Building; Mexico- We have on hand 1000-volt, 10 and 20-light 
American Engineering Company, City of Mexico. transformers, for sale at verylow prices. 


When writing advertiser kindly mention THE JOURNAL Og ELECTRICITY. 
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A FIND OF $20,000,000 IN GOLD! 








TOOOCOCH OS 


0-0: 0-0-0-0-0-O 





Mines located on the Tuolumne River, THE DEWEY, SAMPSON AND SOHLEY 


Tuolumne county, California. 











cated 


Dividend Paying [lines on the same Ledge both North and South of these Mines. 





CAPITAL STOCK, $250,000 250,000 SHARES AT $1.00 PER SHARE 





130,000 Shares of NON-ASSESSABLE Stock now in the 


Treasury to be Sold for Development Purposes. 





These valuable properties are fully described on pages 51-52, No. 3, Vol. VII, of Tok JoURNAL OF ELECTRICITY. 





THE GOLDEN EAST BELT, 


BOARD OF DIRECTO:3: 602 Market Street, (Crocker Building) 
C.$. YOUNG JOHN MOSS __E. P. BARRETT 
H. 8. ALLEN GEORGE BEAUDET San Francisco, Cal. 


When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY. 
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E ARE OFFERING a line of Telephones that will range in prices 
from $2.50 to $30.00 per instrument, complete. 

No man need be without a Telephone; even from his bedroom 
to the kitchen; from the house to the stable; from your office to the 
different departments in your establishment. 

We have a line of Telephones that can be operated on barb 


wire fences, or on any other kind of a wire that makes a continuous 





circuit. We give you a number of illustrations 
on this page of the different styles of Tele- 
phones, and we would be pleased to quote you 
prices for Telephones, separate, or set up in 


working order. 


We have just issued a new catalogue, and 
all interested in Electrical Supplies will find 
much useful information, etc., in our Catalogue 
No. 20. Complete catalogues wil! be mailed to 


any parties on receipt of ten cents in postage 


MAKAAARA AAAAAAAS 


a ee 
y 


stamps. We will be pleased to mail you one 


portion of our catalogue on any particular line, 





free.gj We have divided our catalogue so each 
ae 





department will have a complete 
line. 
We hope to be favored with your orders or a chance to 


bid on anything that you may need in our line. 


rae JOHN M. KLEIN 
ELECTRICAL WORKS 


MANUFACTURERS AND JOBBERS IN 


» ELECTRICAL SUPPLIES « 


Construction and Maintenance 








421-423 Montgomery Street, : : : SAN FRANCISCO 


Telephone, MAIN 389 
Established 1879 Incorporated 1897 





When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY. 
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The “Pacific” 


Enclosed Arc Lamp 











_! 


Style 200 Mechanism 
Burns 150 hours without retrimming 


For direct-current circuits 





Only 20 inches long 





Made in 12 different styles and finishes 





A home industry 


Send for our latest catalogue and price lists. 
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Pacific Arc Lamp Company 


149-155 Fremont Street, ici San Francisco | 
| 














When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY. 



















THE JOURNAL OF ELECTRICITY. | xi 









Our new Catalogue is now ready and 
IMPROVEMENT THE ORDER OF THE AGE. 


las “= No. 2 
ae" 
SMITH PREMIER TYPEWRITER 


Numbers of important improvements 
which are foundin noother typewriter. 


1 ie ee | GREATEST YET PRODUCED. 
327 Byrne Block, Los Angeles. O£@F-W rite for Mustrated Catalogue. 
Room 32, 530 California St., San Francisco = Pesan cles 9 el 


Central Electric Company, : 
Chicago, Ill, 


will be sent upon application to our 
Pacific Coast agent *% *% % & 


A. 1. NEISSER, 
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ET DES 


Industries Electriques On and after January 1, 1899, the issues of 


Contenant les Adresses du monde entier. 





a, S Sates SS 


Camille ROUSSET, - = Editeur. 











114 Rue and Place Lafayetté, : : +: Paris, France. 2 \ 
will be limited to the actual bees fide circulation, 
’ , hence no back numbers can be furnished: Each 
7™ Annee. Edition de 1899 paraissant en Fevrier lesan’ elu 66 Acxlinsidied ih tack 0p oclbtad. 'Catms Wj 
; me plete and authentic records of the transmission, gas 4 
CET OUVRAGE CONTIENT : and steam developments of the great West will, 
1. La liste des Electriciens; Savants, Ingénieurs, Con- therefore, be available only to regular subscribers. 
structeurs, Manufacturiers et Négociants dont les Industries Would you have them? 


. wat 


se rattachent a.1|’Electricité. 

2. La liste des membres des Sociétés d’électriciens de 
de tous les pays. 

3.” La liste des fournisseurs del’Industrie électrique de 
tous les pays, classés par catégories, is 


Then subscribe now! 





Un Beau Volume Cartonne 
(Environ 800 pages) Franco 10 Francs 


Mer istic e 6. 
Westinghouse Generator fox $400 


SprcrricaTions— Westinghouse multipolar type, 22) kilowatts, 125 volts, 1100 revolutions per ‘j 
minute, complete with belt tightener, sliding rails, and field rheostat. The armature, field coils | 
and commutator are of the-latest Westinghouse types and have never been used. Guaranteed 
for one year. The generator, which is of the direct current type, may be seen at our salesrooms. 
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Brooks-Follis Electric Corporation, 
$23-525 Mission Street, - - - - SAN FRANcIsco, CAL. q 


When writing advertisers kindly mention THE JOUBNAL OF ELECTRICITY. 
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the §. K.C. SYSTE 


A COMPLETE SYSTEM FOR 


Long Distance Transmission, 








Central Station Distribution, 





Mill and Factory Equipment. 


GENERATORS WILL BE WOUND AND GUARANTEED FOR ANY E..M, F. UP TO 12,000 VOLTS. 
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i SYNCHRO- 
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MOTORS, 
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: CENT 
i LIGHTING, 
ARC 
LIGHTING 
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POWER 
TRANSFOR- 
MERS 
HIGH GRADE 


SWITCH- 
BOARDS. 





Correspondence Solicited. 





GENERATING STATION, YUBA POWER OOMPANY, 


4 


Alternating Current a. Belted, Direct-Connected 3 Single-Phase 
Generators, ; Engine Type. Two-Phase Three-Phase. 








Stanley Electric Manufacturing Co, 
PITTSFIELD, MASS., USA 





JNO. MARTI WN), Pacific Coast: Agent, 


300 CALIFORNIA SPREET, : ~ San Francisco, Cal. 
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QUIMBY 
SCREW 


UNEQUALED FOR SIMPLICITY AND EFFICIENCY. 


Adapted for Direct Connection to Motors for Elevator Service, Oil Refineries, Paper Mills, Mines, and 
Quarries. It handles any thick material, such as Asphalt, Soap, Syrup, or other semi-liquid to Perfection. 


NO PACKING. : : $ H NO PULSATION. 








On exhibition at the show rooms of 


CHAS. C. MOORE & CO., *2 Fist STREET 


San Francisco, Cal. 





Send for Catalogue and full information. 








7 A new edition of the celebrated volume “‘STEAM,” has just been issued, 
and will be mailed free on applicaticn to the BABCOCK & WILCOX CO., 
32 First street, San Francisco, Cal. Send for it. 


TUTTHILL PATENT 
WATER WHEELS 


A full description of these jet wheels, with 
detailed efficiency tests, and principal features of 
superiority, appeared on pages 87 to 91, Vol. VI, 
of THe JourNAL or ELEcrriciry. 


QAKLAND IRON WORKS 


300 Market Street, : : San Francisco, Cal. 























Telephone, MATN 1007. 





we 
refill 


them!\ 


Send for Price. 


PACIFIC 
INCANDESCENT 
LAMP COMPANY 


933 Market St. 
San Francisco. 


Engine 
Wanted 


A good compound engine, size 150 to 250 
horsepower. Also generator to run with 
same; for power and railroad service. 
Send price and particulars to 
ELECTRIC IMPROVEMENT CO., 


“San Jose, Cal. 








FROFESSIONAL. 


COBB & HESSELMEYER essen. 


MECHANICAL AND 
HYDRAULIC ENGINEERS 


421 MARKET STREET 


TELEPHONE “BLACK 2403.” SAN FRANCISCO. 





E. HH: Benjamin, MINING ENGINEER. 
A. M. H unt, pouianine toma. 
Wynn Meredith, tcnc 


Expert Examinations, Advisory Reports, 
and Construction Supervision. 


331 Pime Street, : San Francisco, Cal. 
Telephone, Main 1870. Cable address, “Edben.”’ 


SIDNEY SPROUT — ue 
Supervising Electrical Engineer 


STATION ECONOMICS A SPECIALTY. 





CROCKER BUILDING, SAN FRANCISCO 
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ELECTRICAL ENGINEERING COMPANY 


HAS REMOVED TO =—-_- 509-511 Howard Street 
The Largest, Finest 


and practically the only 


Electrical 
| Manufacturing 
Establishment 


in the West 
a 


Direct=-Current 





Generators 
Motors 
Mining Hoists 
Electric Donkeys 


x 


Fully equipped for all 
kinds of Tool, Lathe, 
mS Machine or Repair Work 
x & 


Call and see our 
Direct-Current 


Electric Elevator 





in operation. 
THE ‘‘ELECTRICAL ENGINEERING”’ BUILDING. 


Electrical Engineering Company, 





509-511 Howard Street, San Francisco, Cal. 
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KNIGH?S -- WATER -- WHEEL 





The accompanying cut shows the general arran 


which there are HUNDREDS IN USE in different States of the Union. 
feet in diameter, from 10 to 1000 horse power. and adapted to all heads and purposes 
Wheels for electrical power can be furnished with or without 
Address all communications to 


KNIGHT & CO., Sutter Creek, Cal. 


in iron cases from 6 to 24 inches. 
vovernors. Highest regulation guaranteed, 


For full particulars send 
for descriptive catalogue. 





gement of KNIGHT’S STANDAKD WaTeR WHEEL, of 


These wheels are made from 2 to 6 
Wheels inclosed 





BUYERS’ DIRECTORY. 


Aluminum 
Pittsburg Reduction Company 


Are Lam 4 
Brooks-Follis Electric Corporation 
Fort Wayne Electric Corporation 
General Electric Company 
Pacific Are Lamp Company 
Westinghouse Electric and M’f’g Co. 


Batteries 
A. E. Brooke Ridley 
Brooks-Follis Electric Corporation 
California Electrical Works 


Dynamos and Motors 
A. E, Brooke Ridley 
Brooks-Follis Electric Corporation 
California Electrical Works 
Electrical Engineering Company 
Ferdinand Kasten & Uo. 
Fort Wayne Electric Corporation 
General Electric Company 
Siemens & Halske Electric Co of Americ. 
Stanley Electric Manufacturing ompany 
Wagner Electric Manufacturing Company 
Westinghouse Electric and M’f’g Co. 


Educational 
Heald’s Business College 
Van der Naillen’s School of Electricity 


Electrical Engineers 
A. M, Hunt 
Wynn Meredith 
Sidney Sprout 


Electrical Supplies 
Brooks-Follis Electrical Corporation 
California Electrical Works 
General Electric Uompany | 
Westinghouse Electric and M’f’g Co 


nes 
as. C. Moore & Co. 
Westinghouse Machine Co. 


Incandescent Lamps 
Brooks-Follis Electric Corporation 
California Electrical Works 
General Electric Company 
Pacific Incandescent Lamp Company 
Westinghouse Electric and M’f’g Co. 
Instruments 
California Electrical Works 
General Electric Company 
Weston Electrical Instrument Company 
Westinghouse, Church, Kerr & Co. 





Insulating Compound 
Brooks-Follis Electric Corporation 
New York Insulated Wire Company 
Paraffine Paint Company 


Line Materials 
Fred M. Locke 


Mechanical Engineers 
A. M. Hunt 
Cobb & Hesselmeyer 
Westinghouse, Church, Kerr & Co. 


Poles 
Union Lumber Company 


Power Transmission 
Electrical Engineering Company 
Fort Wayne Electric Corporation 
General Electric Company 
Siemens & Halske Electric Co. of America 
Stanley Electric Mannfacturing Company 
Westinghouse Electric. and M’f’g. Co. 


Steam Boilers 
The Babcock & Wilcox Company 


Steam Specialties 
Chas. C. Moore & Co. 
Oakland Iron Works 
Westinghouse Machine Co. 


Telephunes 
Brooks-Follis Electric “orporation 
California Electrical Works 


Transformers 
Fort Wayne Electric Corporation 
General Electric Company 
Siemens & lial-ke Electric Co of America 
Stanley Electric Manufacturing Company 
Wagner Electric Manufacturing Company 
Westinghouse Electric and M’f’g. Uo, 


Water Wheels 
Knight & Company 
Oakland Iron Works 
The Pelton Water Wheel Company 


Wires and Cables 
Brooks-Follis Electric Company 
California Electrical Works 
New York Insulated Wire Company 
The Okonite Company 
Pittsburg Reduction Company 





Repwood PoLes 


For TELEGRAPH 
TELEPHONE 
Execrric Licut 
PowER PLANTS 





In lots and sizes to suit at short notice 


Union Lumber Company 


TELEPHONE, “‘ MAIN 324” 
ROOM 28, CROCKER BUILDING, SAN FRANCISCO 





EDUCATIONAL. 
HEALD 'S BUSINESS 
COLLEGE 


—AND—— 


School of Engineering 


Electrical Engineering Department 
ORION BROOKS, Instructor. 

Mining and Assaying Department 
O. H. PACKER, Instructor. 


24 Post Street. 8 3 San Francisco. 





— SCHOOL OF—— 


PRACTICAL = * 


ELECTRICAL, CIVIL, MINING AND MECHANICAL 


* ENGINEERING 


SURVEYING, DRAWING, ARCHITECTURE AND 
ASSAYING, 


933 Market Street : San Francisco 
A. VAN DER NAILLEN, President 


Send for circulars Established 1864 


Ferdinand Kasten \' Oo. 


Manufacturers of 


DYNAMO ELECTRIC MACHINERY 


REWINDING and REPAIRING 
and General Machine Work a Specialty. 











§19 Howard Street, - - - San Francisco 


Telephone, BLACK 1554, 





SITUATION WANTED.— an expert 
armature winder and machinest who has had 20 
years’ experience in central station peration, desires 
a position, preferably in the power house of an elec- 
tric transmission plant. A permanent position. 
rather than a high salary, is preferred. Applicant 
is steady and industrious, and fully competent to 
satisfactorily fill any position iu or about an electric 
station or power plant. Highest references. Address, 





W. F. B., this office. 
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‘In Gests We Grust.’’ 


WAGNER ELECTRIC MANUFACTURING GOMPANY 


OF ST. LOUIS. 

















+—_——__+——BUILDERS OF- —— 4 
Rete | DIRECT-CURRENT ; 
piecing wie — MOTORS an» DYNAMOS 
es -MOTOR-DRIVEN 
INSTRUMENTS.... arene | VENTILATING FANS 
#——_—_—_—SELF-STARTING-—————4 
Single- Phase Alternating-(Current Motors 
ee 120 SUTTER STREET 
TO THE COMPANY San Francisco, Cal. 
THE. 





PITTSBURGH REDUCTION (COMPANY 


PITTSBURGH, PA. 


Ingots, Plates, Bars, Sheets, Tubes, Wire, Castings. 
ALUMINUM WIRE, RODS AND BARS 


Manufactured expressly for 


ELECTRICAL CONDUCTORS 


Cost of installation of ALUMINUM CONDUCTORS is cheaper than that of copper. 





Efficiency in operation of ALUMINUM CONDUCTORS is superior to that of copper. 


For full data and prices apply to J O H N M A RT | N, 


Agent, The Pittburgh Reduction Company, 


300 CALIFORNIA STREET, ..  ..  .. SAN FRANCISCO, CAL. 


When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY, POWER AND GAs, 
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Siemens & Halske Electric Company of America 


———MANUPACTURERS OF——- 


E | ect r i C al A p p a r atu Ss Railway Generators Rotary Transformers 


Alternating and Arc Apparatus 


for Light and Power “itis” Stace” acta 


General Offices: 1215 MONADNOCK BUILDING, CHICAGO. 


BRANCHES: New York, 621 Broadway; Boston, 71-73 Broad St.; Philadelphia, Land & Title Bldg.; Washington, D. C., 60 Kellogg Bldg.: Pittsburg, 1216 Carnegie 
Bidg.; Cin: innati, 407 Neave Bldg.; Grand Rapids, Mich., 22 Norris Bldg.; St. Louis, 6 Laclede Bldg.; Denver, 412 17th St.; Salt Lake City, Trent Eng. & Mch. Co. 


San Francisco Office = = = 598 PARROTT BUILDING. 











Westinghouse 








Direct and Alternating Current Steam and Gas Engines 
Generators and Motors Mechanical Draft, Mechanical Stokers, 
Switchboards and Apparatus Refrigerating and Ice Machinery. 





Westinghouse Machine Co., Mirs. 


Westinghouse Electric Westinghouse, Church, Kerr & Co., Engrs. 





& Mfg. Co. PITTSBURG, PA. New York Pittsburg Philadelphia 
and all Principal Cities in U. S. and Canada Boston Buffalo Detroit Chicago 
Westinghouse Electric Co., Ltd., 32 Victoria St., London, S, W., England. And all Foreign Countries 

















The name WESTINGHOUSE is a guarantee 
ELECTRICAL ENGINEER 597-599 Parrott Building 
A K. BROOKE RIDLEY and CONTRACTOR. ..._ 10 Front —e a 
- an Francisco, Cal. 


New Yor« INSULATED Wire Co. 


—i—- SOLE MANUFACTURERS OF ~i— 


GRIMSHAW Wuire Core WirE GRIMSHAW Btack anp Wuire Tapes We make a specialty 




















RAVEN Wuirte Core WIRE GRIMSHAW Speticinc CompounD of large C. M. cables 

RAVEN Btack Core WIRE COMPETITION Brack anp Wuire Tapes and Leaded cables 

COMPETITION Line Wire COMPETITION Sprictne CompounpD for any voltage. 
TRADE MARK. Write for Prices. JOHN R. COLE, Sales Agent, 71 Flood Building, SAN FRANCISCO. 








1 THE PELTON SYSTEM OF POWER 
P& B rmature x Field Coil Varnish er 


tained in water wheel practice, and affords the 
most simple, efficient, and economical means 
of utilizing water for power purposes. 


PaB Rlectrica Compound NINE THOUSAND WHEELS NOW RUNNING 


Aggregating over 700,000 horse power. Adaption made to 
all conditions and every variety of service. . .... 


THREE ELECTRIC POWER TRANSMISSION 


- 
W PERFECT PELTON WHEELS are the recognized standard for elec- 
INSULATORS trical work, and are running a majority of the stations of 


this character in all partsof the world. ....... 




















Ask your dealer, or address CATALOGUES FURNISHED UPON APPLICATION. ADDRE 
PARAFFINE PAINT CO., 116 Battery Street, San Francisco. } sincere PELTON WATER rE oe co, cat 
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A FIND OF $20,000,000 IN GOLD! 











Mines located on the Tuolumne River, THE DEWEY, SAMPSON AND SOHLEY 


Tuolumne county, California. 











Fated 


Dividend Paying [lines on the same Ledge both North and South of these Mines. 





CAPITAL STOCK, $250,000 : : 250,000 SHARES AT $1.00 PER SHARE 





130,000 Shares of biisersnaeer Stock now in the 


Treasury to be Sold for Development Purposes. 





These valuable properties are fully described on pages 51-52, No. 3, Vol. VII, of THe JouRNAL oF ELECTRICITY. 





THE GOLDEN EAST BELT, 


BOARD OF DIRECTORS: 602 Market Street, (Crocker Building) 
C.8.YOUNG JOHN MOSS FE. P. BARRETT 
H. 8. ALLEN GEORGE BEAUDET San Francisco, Cal. 
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CALIFORNIA FLECTRICAL VW ORKS 


409 Market Street, San Francisco, Cal. 








——AGENTS FOR—— 


Western Electric Co.’s Arc and Incandescent Machinery, 
% =% Warren Alternating Current Dynamos * * 


Wagner Transformers || Kerite Wire || Helios Lamps || Buckeye Lamps 














ELECTRICAL SUPPLIES OF EVERY DESCRIPTION. THE WARREN ALTERNATOR. 


YOU CANNOT AFFORD 10 EXPERIMENT! 








SATISFACTORY REsuLts EvERYWHERE 


LOCKE INSULATORS 


5000 to 50,000 Volts. 








Annealed glass insulator for 20,000 volts. 





JOHN MARTI PACIFIC COAST AGENT : : : 
: : 300 CALIFORNIA STREET, SAN FRANCISCO, CAL. 





‘¢One page in. the pocket, when needed, is worth volumes on the shelf.’’ 


You should have 
a copy of the...... 


| | IE 
LECTRICAL 
for the Electrician, Engineer, and 
Mechanic, in the office, workshop and 
MECHANICAL | 


Beautifully bound in morocco 





|" CONTAINS 204 pages of useful 


information, tables and calculations 











cover, gilt edges, and round corners-—— 


ROCKED. — tine 20 destroying the veat-poske 
—size, 2 3-4 x 5 inches. 
MANUAL__ 


COMPILED BY 





QNE DOLLAR PER COPY. 














SIDNEY SPROUT, i E. Sent postage paid to all parts of the United States and Canada. 
For liberal discount in quantities address FOR SALE AT BOOKSTORES 
6 SPROUT & STEVENS, Publishers, 
519 Emma Spreckels Building, San Francisco, Cal. 
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«| The “Pacific” 


“ |Enclosed Arc Lamp 





























Style~200 Mechanism 


Burns 150 hours without retrimming 





For direct-current circuits 








Only 20 inches long 


Made in 12 different styles and finishes 








A home industry | 


Send for our latest catalogue and price lists. M 





Pacific Arc Lamp Company 


149-155 Fremont Street, vac: 



















San Francisco | 
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Fort Wayne ee | 
Glectric Corporation 2:0. i 
swnacenes.o¥ ELECTRICAL APPARATUS t 
unis oe “¥os" ot FOR LIGHT AND POWER 


Mogg Des Moines, 308 Pn plage’ Bla’ g; St. 
Paul, 207 Newspaper Row; 625 Marquette Main Office: : : Fort Wayne, Ind. 
B’ld’g; ta: Louis, 809 nea | Bl *g; Kansas City, ss 2 Ss 
W. G. De Celle, Box 89; Dallas, 203 Scollard B’ld’g; 
New Orleans, 145 Carondelet street; Atlanta, 25Mari- San Francisco Office: 
etta street ; Cincinnati, 402 Neave Building; Pittsburg, 


























Sis Park Building: Philadelphia, 0-Woebourse side: 35 SECOND STREET. 
115 Broadway ; Boston, 60 Equitable Buil ing; Mexico- We have on hand 1000-volt, 10 and 20-light 
American Engineering Company, City of Mexico. transformers, for sale at verylow prices. 
Illustrated articles are designated by an aotittlati (*); Editorial by a dagger (f). 
PAGE 
‘ DORN FES hc, . ivcidew ey Eee eros A nha Von dew coc. vedas + cee) tie 
, SUN) SON, et oS VBR eye wives | opus ve back thi Wecalde las 3 
. NG IOS. os Wd oe Cake ccculeatutiteder oR budbvee voles + avitoelt vce Ir F 
Van Norden; Bi W o>... oo ee eke eS Sy ) Vindve? Ia oa 
625 Sixth Street, : San Francisco, Cal.  § Graternat P| 
Convention of the Transmission Association ...... .... ....-. ...ess 31 } ; 


Manufacturers of Centrifugal Pumps, single and compound, | 
for city water works, irrigating, reclaiming, mining, dredg- *Industrial Gas—IV, by Frank H. Bates..................0...66..4005 24 
fOmthe Inefficiency of Acetylene,... 2... 2.2.66 ccc ck eee cue 21 


ing, pumping rock, pulp, etc. We make special pumps, either , ar | 
vertical or horizontal, for direct connection to high-speed Jtyérautics 


electric motors,and water wheels, for any speed, capacity, or *Electrically-Driven Centrifugal Pumps, by Lewis A. Hicks,C.E... 3 
head. They are all fitted with our-improved end thrust [amination 
counter-balance, requiring no collars,or end thrust bearings Electric Lighting versus Gas, by John Martin.............. 0.40005 II 








on either vertical or sorizontal Faction: tba PE chee Sane bs ous to sks ce Pog cc eed maa 19 
pumps. Our self-oiling bear- {The Edison Three-Wire Patent........... 00.00.0200 .0ccccccc eae 22 
ings, either vertical or horizontal, [adus trial 
are the best known for pumps, A Compound Engine Wanted ........ 1.5... ccc ceed c cen ereeees 8 
dynamos, water wheels. or line Hie = ee ee NS, IE A hc ocho c hodedee omvdenawes odie: Se 
| : M e our Burned-Out Lamps.... ..... Shs t's ne aieaa SQM eSa diese 32 
shafting, and require no atten- *The Kasten Slow-Speed Motor ........... Whe atahed tt at 5 ass 32 
tion after filling with oil, itera hw 
“Electrical and Mechanical Vest-Pocket Manual,” by Sidney Sprout | 32 
* 
JiTiscellany 
*Localizing Faults in Concentric Cables... 2... 0.0.0... cee ee eee nebees 2 
tSiemens & Halske Alternating Machinery...............6..-4...-44 22 
?The Policy of the JouRNAL.............. eh Ue oRiloe’s benlads . 20 
*The Story of the Three Eggs, Improved.... ............ a ¥. 22 
pransmission 
*Aluminum for Electrical Conductors...... Less 2 
pou rpoo Hints on Long-Distance Transmission, by R. w. ‘Van Norden. a Oe 
Com ee bese , Long Spans of Overhead Wires... . coi... ccc cece cece ween ceeecwd dens + 
P- tPro “2 Forbes Makes a Correction, ...... 20... 6.6 ccc ese emadeccce jae 











4(Q)Q-Light Westinghouse Generator $400 


SPEcIFICATIONS— Westinghouse multipolar type, 22; kilowatts, 125 volts, 1100 revolutions per 
: | minute, complete with belt tightener, sliding rails, and field rheostat. The armature, field coils 

and commutator are of the latest Westinghouse types and have never been used. Guaranteed 
for one year. ‘The generator, which is of the direct current type, may be seen at our salesrooms. 





— 








Brooks-Follis. Electric Corporation, 
523-525 Mission Street, - - - SAN FRANCISCO, CAL. 
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A COMPLETE SYSTEM FOR 


Long Distance Transmission, 


Central Station Distribution, 





Mill and Factory Equipment. 


GENERATORS WILL BE WOUND AND GUARANTEED FOR ANY E, M.F,. UP TO 12,000 VOLTS. 





INDUCTION 
AND 
SYNCHRO- 
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MOTORS, 
INCANDES- 
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LIGHTING, 
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TRANSF'OR- 
MERS 

HIGH GRADE 


SWITCH- 
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Correspondence Solicited, 





ad 7 GENERATING STATION, YUBA POWER COMPANY. 
Alternating Current | Ea Belted, Direct-Connected 3 Single-Phase 
Generators. Engine Type.: Two-Phase  Three-Phase. 

















Stanley Electric Manufacturing Co., 
PITTSFIELD, MASS., U.S. A. 





JNO. MARTIN, Pacific Coast Agent, 


300 CALIFORNIA STREET : San Francisco, Cal. 


% 
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E Steam ana 
SALE Machi 
a UNEQUALED FOR SIMPLICITY AND EFFICIENCY. acninery 
Ee Adapted for Direct Connection to Motors for Elevator Service, Oil Refineries, Paper Mills, Mines and The advent of long-distance electric p»wer trans- 
‘s Quarries. It handles any thick material, such as Asphalt, Soap, Syrup, or other semi-liquid to Perfection. mission into a mining town of California has driven 
, the local electric lighting plant previously operating ‘ 
~— . : . . there out of business, and its owner desires to sell 
we NO PACKING. ° : ? s NO PULSATION. the plant in whole orin part. The equipment, which = 
g is practically new and in the best of condition, is as ’ 
a On exhibition at the show rooms of per the following list: ‘ 
oa 32 FIRST STREET One 60-kilowatt, 7200-alternation, 2200-volt, single- 
“4 a CHAS ee C. MOORE & Co. ’ San Francisco, Cal. phase, slow-speed, Westinghouse alternator. 
a One multipolar Westinghouse exciter for the same. 
4 Send for Catalogue and full information. One complete Westinghouse switchboard for above. 
P One 3-foot Pelton water wheel, having 11-inch buckets. 
‘a 300 feet of 18’;-inch wrought iron pipe, all complete 
% with gate and nozzle. 
Z One 10x12 Ball engine, delivering 75 horsepower at 
4 300 revolutions per minute. 
v One plain 5-sheet return tubular boiler, 58 inches by 
, 16 feet, complete with steam feed pump, ste.m 
e gage and all fittings. 
i Parties desiring to purchase the abov>, either as a 
whole or in part, address 
4 BOX K, Journat OFFrice. 
. FROFESSIONAL. 
4 COBB & HESSELMEYER —ssssate.. 
a 7 A new edition of the celebrated volume ‘‘STEAM,” has just been issued, y 
‘ and will be mailed free on applicaticn to the BABCOCK & WILCOX CO., HYDRAULIC ENGINEERS 
4 32 First street, San Francisco, Cal. . Send for it. ? . : . § 421 MARKET STREET 
: TU TTHILL PATENT TELEPHONE “BLACK 3882.” SAN FRANCISCO. 
a EB. H. Benjam IN, Murine ENcrvern. 
Ji - 
B: MECHANICAL AND 
A. M. H unt, HYDRAvLic ENcrveze. 4 
3 WATER WHEELS) | Wynn Meredith, ==: 
“m Expert Examinations, Advisory Reports, 
* and Construction Supervision. 
Pa ou : : 331 Pine Street, : San Francisco, Cal. 
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509-511 Howard Street, 
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ELECTRICAL ENGINEERING COMPANY 


HAS REMOVED TO 509-511 Howard Street | 
The Largest, Finest 


and practically the only 


Electrical 
Manufacturing 
Establishment 


in the West 
% * 


Direct=-Current 








Generators 
Motors 
Mining Hoists 
Electric Donkeys 


x 


Fully equipped for all 

kinds of Tool, Lathe, 

Machine or Repair Work 
x 


Call and see our 
Direct-Current 


Electric Elevator 





; in operation. 
THE “ELECTRICAL ENGINEERING” BUILDING. 


Electrical Engineering Company, 





San Francisco, Cal. 
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KNIGHT'S -- WATER -- WHEEL 











The seccenpenving cut shows the general arrangement of KNIGHT’ 8 STAND. ARD WATER WHEEL, of 


which there are HUNDREDS IN USE in different States of ths Union. 
feet in diameter, from 10 to 1000 horse power. and adapted to all heads and purposes. 
Wheels for electrical power can be furnished with or without 
Highest regulation guaranteed, 


KNIGHT & CO., Sutter Creek, Cal. 


in iron cases from 6 to 24 inches. 
Governors. 


For full particulars send 
for descriptive catalogue. 


These wheels are made from 2 to 6 
Wheels inclosed 


Address all communications to 





BUYERS’ DIRECTORY. 


Aluminum 
Pittsburg Reduction Company 


Are Lamps 
Brooks-Follis Electric Corporation 
Fort Wayne Electric Corporation 
General Electric Company 
Pacific Are Lamp Company 
Westinghouse Electric and M’f’g Co, 


Batteries 
A. E, Brooke Ridley 
Brooks-Follis Electric Corporation 
California Electrical Works 


Dynamos and Motors 
A. E. Brooke Ridley 
Brooks-Follis Electric Corporation 
California Electrical Works 
Electrical Engineering Company 
Ferdinand Kasten & Co. 
Fort Wayne Electric Corporation 
General Electric Company 
Stanley Electric Manufacturing Company 
Wagner Electric Manufacturing Company 
Westinghouse Electric and M’f’g Co. 


Educational 
Heald’s Business College 
Van der Nailien’s School of Electricity 


Electrical Engineers 
A. M. Hunt 
Wynn Meredith 
Sidney Sprout 


meonsons Sup yo 
ks-Follis Electrical Corporation 
California Electrical Works 
General Electric Company 
Westinghouse Electric and M’f’g Co 


re 
Westinghouse Machino Co. 


Incandescent Lamps 
Brooks-Follis Electric on ggeemae 
California Electrical Works 
General Electric Company 
Westinghouse Electric and M’f’g Co. 


Instruments 
California Electrical Works 

General Electric Company 

Weston Electrical Instrument Company 

Westinghouse, Church, Kerr & Co. 


Insulating Compound 
Brooks-Follis Electric Corporation 
New York Insulated Wire Company 
Paraffine Paint Company 


Line Materials 
Fred M, Locke 


Mechanical Engineers 
A. M. Hunt 
Cobb & Hesselmeyer 
Westinghouse, Church, Kerr & Co. 


Poles 
Union Lumber Company 


Power Transmission 
Electrical Engineering Company 
Fort Wayne Electric Corporation 
General Electric Company 
Stanley Electric Mannfacturing ene 
Westinghouse Electric and M’f’g 
Pumps 
Byron Jackson 
Steam Boilers 
The Babcock & Wilcox Company 


Steam Specialties 
Chas. C. Moore & Co. 
Oakland Iron Works 
Westinghouse Machine Co. 


Telephones 


Brooks-Follis Electric Corporation 
California Electrical Works 


Transformers 
Fort Wayne Electric Corporation 
General Electric Company 
Stanley Electric Manufacturing Company 
Wagner Electric Manufacturing Company 
Westinghouse Electric and M’f’g. Co, 


Water Wheels 
Knight & Company 
Oakland Iron Works 
The Pelton Water Wheel Company 
Wires and Cables 
Brooks-Follis Electric Company 
California Electrical Works 
New York Insulated Wire Company 
The Okonite Company 
Pittsburg Reduction Company 








Repwoop Porgs 


For TELEGRAPH 
TELEPHONE 
Exvectrric Licur 
Power PLANTS 





In lots and sizes to suit at short notice. 


Union Lumber Company 


TELEPHONE, “ MAIN 324” 


ROOM 28, CROCKER BUILDING, SAN FRANCISCO 





EDUCATIONAL. 
BUSINESS 


HEALD cote: 


—AND— 


School of Engineering 


Electrical Engineering Department 
ORION BROOKS, Instructor. 

Mining and Assaying Department 

O. H, PACKER, Instructor. 


24 Post Street, $ 8 San Francisco. 





— SCHOOL OF— 


PRACTICAL = * 


ELECTRICAL, CIVIL, MINING AND MECHANICAL 


* ENGINEERING 


SURVEYING, DRAWING, ARCHITECTURE 
ASSAYING. 


933 Market Street : San Francisco 
A. VAN DER NAILLEN, President 


Send for circulars 


AND 


Established 1864 


Ferdinand Kasten \' Co. 


Manufacturers of 


DYNAMO ELECTRIC MACHINERY 


REWINDING and REPAIRING 
and General Machine Work a Specialty. 











§19 Howard Street, San Francisco 


Telephone, BLACK 1554, 





SITUATION WANTE BD.—An expert 
armature winder and machinest who has had 20 
years’ experience in central station operation, desires 
a position, preferably in the power house of an elec- 
tric transmission plant. A permanent position. 
rather than a high salary, is preferred. Applicant 
is steady and industrious, and fully competent to 
satisfactorily fill any position in or about an electric 
station or power plant. Highest references, Address, 
W. F. B., this office. 
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Electrical Apparatus 


built for 


All Classes of Service 


by the 


Westinghouse Electric 
and Mfg. Go.. Pittsburg, Pa. 


All principat cities in the 32 Victoria St., London, S. W., 
United States and Canada . England. 








Gas En 4 ines for Lighting and Power Stations 


WESTINGHOUSE MACHINE CO., WESTINGHOUSE, CHURCH, KERR & CO., 


Manufac'urers Engineers 











New York Boston Philadelphia Detroit Chicago Buffalo Pittsburg 











porn: $ | eee one 


PITTSBURGH REDUCTION (COMPANY 


PITTSBURGH, PA. 


Ingots, Plates, Bars, Sheets, Tubes, Wire, Castings. 
ALUMINUM WIRE, RODS AND BARS 


Manufactured expressly for 


ELECTRICAL CONDUCTORS 


Cost of installation of ALUMINUM CONDUCTORS is cheaper than that of copper. 
Efficiency in operation of ALUMINUM CONDUCTORS is superior to that of copper. 


For full data and prices apply to J O H N M A RT | N , 


Agent, The Pittburgh Reduction Company, 














300 CALIFORNIA STREET, 2s a rie SAN FRANCISCO, CAL. 
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WAGNER 
SINGLE-PHASE MOTORS 


SELF-STARTING 
TWO e? THREE PHASE 
(UARANTE 





General Office and Factory 
St. Louis, Mo. 


Selling Agents for California, 
CALIFORNIA ELECTRICAL WORKS 
San Francisco. 





No auxiliary devices of any kind used. The attendant simply closes the main 


line switch and the motor takes care of itself. 


Requires but one transformer on any system, and therefore 


engenders a saving in both cost and efficiency 


We make the same guarantee on these motors as we give on the standard direct- 





current apparatus 


We solicit correspondence. 


Bulletins mailed on application. 





Wagner Electric Manufacturing Company 


of St. Louis. 


121) SutTER STREET, 


SAN Francisco, CAL. 





A. E. BROOKE RIDLEY 


ELECTRICAL ENGINEER 
and CONTRACTOR. 


597-599 Parrott Building 
10 Front Street 





San Francisco, Cal. 











New York INSULATED Wire Co. 


—i- SOLE MANUFACTURERS OF ~i- 
GRIMSHAW Buack anp WuitEe TAPEs 
GRIMSHAW Sptictne Compounp 
COMPETITION Burack anp Wuite Tapes 
COMPETITION Spricina Compounp 


GRIMSHAW Wuatte Core WIRE 
RAVEN Wuite Core WIRE 
RAVEN Buack Core WIRE 
COMPETITION Line WIRE 


We make a specialty 
of large C. M. cables 
and Leaded cables 
for any voltage. 








Write for Prices. JOHN R. COLE, Sales Agent, 71 Flood Building, SAN FRANCISCO. 


TRADE MARK. 








THE PELTON SYSTEM OF POWER 


Represents the highest development yet at- 
tained in water wheel practice, and affords the 
most simple, efficient, and economical means 
of utilizing water for power purposes. 


NINE THOUSAND WHEELS NOW RUNNING 


Aggregating over 700,000 horse power. Adaption made to 
all conditions and every variety of service 





P&B Armature «Field Coil Varnish 


P&B Electrical Compound 














THREE ELECTRIC POWER TRANSMISSION 
P a Insulatin Ta " PERFECT PELTON WHEELS are the recognize standard for elec. 
D INSULATORS inl ork and ary running tainty of tho tations of 


CATALOGUES FURNISHED UPON APPLICATION. ADDRE 


THE PELTON WATER WHEEL CO., 
127 Main Street, SAN PRANCISCO, CAL 


Ask your dealer, or address 


PARAFFINE PAINT CO., 146 Battery Street, San Francisco. 
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A FIND OF $20,000,000 IN GOLD: 








von on the Tuolumne River, THE DEWEY, SAMPSON AND SCHLEY 


Tuolumne county, California. 











“ne 


Dividend Paying [lines on the same Ledge both North and South of these Mines. 





CAPITAL STOCK, $250,000 _ =: 250,000 SHARES AT $1.00 PER SHARE 





130,000 Shares of NON-ASSESSABLE Stock now in the 


Treasury to be Sold for Development Purposes. 





These valuable properties are fully described on pages 51-52, No. 3, Vol. VII, of THe JoURNAL OF ELECTRICITY. 





THE GOLDEN EAST BELT, 


' BOARD OF DIRECTORS: 602 Market Street, (Crocker Building) 
0.8. YOUNG JOHN MOSS B&B. P. BARRETT 
H. 8. ALLEN GEORGE BEAUDET San Francisco, Cal. 
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CALIFORNIA ELECTRICAL YW ORKS 


409 Market Street, San Francisco, Cal. 





—AGENTS FOR— 


Western Electric Co.’s Arc and Incandescent Machinery, 
% % Warren Alternating Current Dynamos ** * 


Wagner Transformers || Kerite Wire || Helios Lamps || Buckeye Lamps 


ELECTRICAL SUPPLIES OF EVERY DESCRIPTION. THE WARREN ALTERNATOR. 


YOU GANNOT AFFORD 10 EXPERIMENT! 




















+ 


SATISFACTORY ResuLtts EvERYWHERE 


LOCKE INSULATORS. | 


5000 to 50,000 Volts. 





Annealed glass in-ulator for 20,000 volts 


JOHN MARTIN PACIFIC COAST AGENT : : : 
: +: 300 CALIFORNIA’ STREET, SAN FRANCISCO, CAL. 





‘¢One page in the pocket, when needed, is worth volumes on the shelf.’’ 


You should have 


a copy of the...... 
ST |" CONTAINS 204 pages of useful 


| "ELECTRICAL = 


information, tables and calculations 





for the Electrician, Engineer, and 


M S Cc b A N | 3 A a ae in the office, workshop and 


Beautifully bound in morocco 





| 
| 
| 
@ cover, gilt edges, and round corners— 


: V F ST- POC kK ont thus not destroying the vest-pocket 
—size, 2 3-4 x 5 inches. 
MANUAL__ 


COMPILED BY 





ONE DOLLAR PER COPY. 











SIDNEY SPROUT, E: x Sent postage paid to all parts of the United States and Canada. 
For liberal discount in quantities address FOR SALE AT BOOKSTORES 
6 SPROUT & STEVENS, Publishers, 
519 Emma Spreckels Building, San Francisco, Cal. 
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«| The “Pacific” | - 


“ |Enclosed Arc amp “ 














149-155 Fremont Street, iccicr 
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Mechanism 


Style"200 
Burns_ 150 hours without retrimming 


7 


For direct-current circuits 








Only 3 20 inches long 








Made in 12 different sty les and finishes 





A home industry 


Send for our latest catalogue 


Ge ee 


Pacific Arc Lamp Company 


and price lists. y 








San Francisco — 
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“ Churchward ”” 





| Fort Wayne 2 


Under the “* Wood’? and 
Patents, 


OFFICES: Tes Moines, 308 Observatory B’ld’g; st. 
Paul, 207 Newspaper Row; Chicago, 625 Marquette 
B’ld’g; St. Louis, 8v9 Security B’ld’g; Kansas City, 
W. G. De Celle, Box 89; Dallas, 203 Scollard B’ld’g: 
New Orleans, 145 Carondelet street; Atlanta, 25 Mart- 
etta street ; Cincinnati, 402 Neave Building; Fittsburg, 
918 Park Building: Philadélphia, 101-104 Bourse Bldg; 
Sytacuse, 717 Villaye Memorial Building: New York, 
115 Broadway ; Boston, 60 Equitable Building; Mexico- 
American Engineering Company, City of Mexico. 


a 


a er) 


manuracturers OF BT ECTRICAL APPARATUS 





FOR LIGHT AND POWER 





Main Office: : : Fort Wayne, Ind. 
ssf SF 
San Francisco Office: 


35 SECOND STREET. 


We have on hand 1000-volt, 10 and 20-light 
transformers, for sale at verylow prices. 





YRON JACKSON 
~ MACHINE WORKS 


626 Sixth Street, : San Francisco, Cal. 


Manufacturers of Centrifugal Pumps, single and compound, 
for city water works, irrigating, reclaiming, mining, dredg- 
ing, pumping rock, pulp, etc: We make special pumps, either 
vertical or horizontal, for direct connection to high-speed 
eléetric motors and water wheels, for any speed, capacity. or 
head. They are all fitted with our improved end thrust 
eounter-balance, requiring no collars or end thrust bearings 
on either vertical or horizontal 
pumps. Our . self-oiling bear- 
ings, either vertical or horizontal, 
are the best known for pumps, 
dynamos, water wheels, or line 
shifting, and require no atten- 
tion after filling with oil. 





Compound, Vertical, Whirpool 
ae Centrifugal Pump. 
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A()Q-Light Westinghouse Generator $40 





SPECIFICATIONS— Westinghouse multipolar type, 225 
minute, complete with belt tightener, sliding rails, and field rheostat. 
and commutator are of the latest Westinghouse types and have never been used, 


99! kilowatts, 125 volts, 1100 revolutions per 
The armature, field coils 


Guaranteed 


for one year. The generator, which is of the direct current type, may be seen at our salesrooms. 





a wn 


Brooks-Follis Electric Corporation, 


523-525. Mission Street, - 
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) te S,K.C, SYSTEM 


A COMPLETE SYSTEM FOR 








Long Distance Transmission, 


Hi Central Station Distribution, 





f Mill and Factory Equipment. 


GENERATORS WILL BE WOUND AND GUARANTEED FOR ANY E. M. F. UP TO 12,000 VOLTS. 
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GENERATING STATION, YUBA POWER COMPANY. 
it 
| Alternating Current 3 Belted, Direct-Connected % Single-Phase 
4 Generators, Engine Type. Two-Phase Three-Phase. 
= 





i Stanley Electric Manufacturing Co. 
| PITTSFIELD, MASS., U.S. A. | 





} J N O. M A RT I N, Pacific Coast Agent, 


300 CALIFORNIA STREET, San Francisco, Cal. 
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UNEQUALED FOR4SIMPLICITY AND EFFICIENCY. 


< Adapted for Direct Connection to Motors for Elevator Service, Oil Refineries, Paper Mills, Mines and 
Aaa Quarries. It handles any thick material, such as Asphalt, Soap, Syrup, or other semi-liquid to Perfection. 


NO PACKING. : : : : NO PULSATION. 











a ! On exhibition at the show rooms of 
Ce CHAS. C. MOORE & CO., 


32 FIRST STREET 
San Francisco, Cal. 





Send for Catalogue and full information. 















































Water, 
Steam ana 
Electric 


DALE riachinery 


The advent of long-distance electric power trans- 
mission into a mining town of California has driven 
the local electric lighting plant previously operating 
there out of business, and its owner desires to sell 
the plant in whole orin part. The equipment, which 
is practically new and in the best of condition, is as 
per the following list: 

One 60-kilowatt, 7200-alternation, 2200-volt, single- 
phase, slow-speed, Westinghouse alternator. 

One multipolar Westinghouse exciter for the same. 

One complete Westinghouse switchboard for above. 

One 3-foot Pelton water wheel, having 11-inch buckets. 

300 feet of 1844-inch wrought iron pipe, all complete 
with gate and nozzle. 

One 10x12 Ball engine, delivering 75 horsepower at 
300 revolutions per minute. 

One plain 5-sheet return tubular boiler, 58 inches by 
16 feet, complete with steam feed pump, ste.m 
gage and all fittings. 


Parties desiring to purchase the above, either as a 
whole or in part, address 


BOX K, Journat OFFICE. . 
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IMPERIAL PORCELAIN 
HIGH-POTENTIAL INSULATORS 





Manufactured by 
Imperial Porcelain Works. 


TRACE 





IMPERIAL PORCELAIN 


These Insulators are in exclusive use on such important power transmission lines as: 





Eight Different Types— All Voltages 


SOUTHERN CALIFORNIA POWER Co., 


NIAGARA FALLs POWER Co., 


Address all correspondence to 


General Sales Agent 


SNOQUALMIE FALLS PowER Co., - - 
- Snoqualmie Falls to Seattle and Tacoma 


Coo 






Redlands to Los Angeles 


WEst KooTENAY POWER AND LiGHT Co., - - - 


Bonnington Falls to Rossland 
- Niagara Falls to Buffalo 


Hupson RIVER POWER TRANSMISSION Co., - - - 


- Mechanicville to Schenectady 


and many others. 


7 Arch Street, 
BOSTON, MASS. 





Electrical Appliances 
Medical Cabinets » » 
Switchboards » # » 


Telephones # # » » 





409 Market St 


California Electrical Works 4? Market Street, San Francisco, Cal 





= = = = ARMATURE WINDING AND BUILDING - - = - 








EXPERT - EXPERIMENTAL - WORK 
AND MODEL MAKING. 


General Electrical Repairs 


Punches and Dies — Gear Cutting 
and Fine Milling — Commutator 
Filling and Building — Transfor- 
mers of all types rewound. 








Electrical 


Engineering 
Company 


§09-511 HOWARD STREET 


SAN FRANCISCO, CAL. 


Direct-Current Generators, Motors, 


MANUFACTURERS OF 


“eee ee eee eee 


Mining Hoists and Electric Donkeys 


ee 


DIRECT-CONNECTED 


ee 


Fully equipped for all kinds of repair and job work. Largest and finest electrical manufacturing establishment in the West. 
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KNIGHT'S -- WATER -- WHEEL 





The accompanying cut shows the general arrangement of KNIGHT’sS STANDARD WATER WHEEL, of 





which there are HUNDREDS IN USE in different States of the Union. These wheels are made from 2 to 6 
feet in diameter, from 10 to 1000 horse power. and adapted to all heads and purposes. Wheels inclosed 
in iron cases from 6 to 24 inches. Wheels for electrical power can be furnished with or without 
Governors. Highest regulation guaranteed, Address all communications to 

For full particul a 

fer Gonaiigtinn eakaiognee. KNIGHT & CO., Sutter Creek, Cal. 

+ 
BUYERS DI RECTORY. 

Aluminum Insulating Compound 

Pittsburg Reduction Company Brooks-Follis Electric Corporation 
Are Lamps New York Insulated Wire Company 

Brooks-Follis Electric Corporation Paraffine Paint Company 

Fort Wayne Electric Corporation Line Materials 


General Electric Company 


Pacific Are Lamp Company Cc. 8. Knowles 


Westinghouse Electric and M’f’g Co. Fred M. Locke 
Batteries Mechanical Engineers 
A. E. Brooke Ridley A. M. Hunt 
Brooks-Follis Electric Corporation Cobb & Hesselmeyer 
California Electrical Works Westinghouse, Church, Kerr & Co. 
Dynamos and Motors 
A. E. Brooke Ridley > 
Brooks-Follis Electric Corporation nion Lumber Company 
California Electrical Works . ' 
Electrical Engineering Company Power Transmission 
Ferdinand Kasten & Co. Electrical Engineering Company 
Fort Wayne Electric Corporation General Electric Company 
General Electric Company Stanley Electric Mannfacturing ¢-~aggmd 
Stanley Electric Manufacturing Company Westinghouse Electric and M’f’g 
Wagner Electric Manufacturing Company Pumps 
on been ag Electric and M’f’g Co. Byron Jackson 
iducationa ~ 
Heald’s Business College Steam Boilers 
Van der Naillen’s School of Electricity Babcock & Wilcox Company 
Oakland iron Works 
Electrical Engineers 
A. M. Hunt Steam Specialties 
Wynn Meredith Chas. C. Moore & Co. 
Sidney Sprout Oakland Iron Works 
Electrical yay wed Westinghouse Machine Co. 
Brooks-Follis Electrical Corporation Teleph 
California Electrical Works eleopnunes 
General Electric Company Brooks-Follis Electric Corporation 
Westinghouse Electric and M’f’g Co California Electrical Works 
Engines Transformers 


byron Jackson General Electric Company 


Chas. C. Moore & Co. Stanle 
y Electric Manufacturing Company 
Westinghouse Machine Co. Wagner Electric Manufacturing Company 
Gas Engines Westinghouse Electric and M’f’g. Co. 


siene naan Lamps Water Wheels 
Brooks-Follis Electric Corporation pon, and oe - om A 
- 
California Electrical a The Pelton Water Wheel ©. 
General Electric Compa e Ween Company 
Westinghouse Hlectrio a ona M’f’g Co. Wires and Cables 
instruments Brooks-Follis Electric Company 
California Electrical Works California Electrical Works 
General Electric Company New York Insulated Wire Company 
Weston Electrical Instrument Company The Okonite Company 
Westinghouse, Church, Kerr & Co. Pittsburg Reduction Company 








Repwoop Pores 


For TELEGRAPH 
TELEPHONE 
Execrric Lieut 
Power PLANTS 





In lots and sizes to suit at short notice 


Union Lumber Company 


TELEPHONE, “ MAIN 324” 
ROOM 28, CROCKER BUILDING, SAN FRANCISCO 





EDUCATIONAL. 


H F J II) g BUSINESS 
COLLEGE 


School of Engineering 


Electrical Engineering Department 
ORION BROOKS, Instructor. 


Mining and Assaying Department 
0. H. PACKER, Instructor. 


24 Post Street, 3 3 San Francisco, 








— SCHOOL OF—— 


PRACTICAL = * 


ELECTRICAL, CIVIL, MINING AND MECHANICAL 


* ENGINEERING 


SURVEYING, DRAWING, ARCHITECTURE AND 
ASSAYING. 


933 Market Street : San Francisco 
A. VAN DER NAILLEN, President 
Send for circulars Established 1864 


Ferdinand Kasten W Co. 


Manufacturers of 


DYNAMO ELECTRIC MACHINERY 


REWINDING and REPAIRING 
and General Machine Work a Specialty. 











§19 Howard Street, - - - San Francisco 


Telephone, BLACK 1554, 





SITUATION WANTED.—an expert 
armature winder and machinest who has had 20 
years’ experience in central station operation, desires 
a position, preferably in the power house of an elec- 
tric transmission plant. A permanent position. 
rather than a high salary, is preferred. Applicant 
is steady and industrious, and fully competent to 
satisfactorily fill any position in or about an electric 
station or power plant. Highest references. Address, 
W F.&B., this office. 





SITUATION WANTED. Position as 
Superintendent of small plant or as Electrician of a 
large one by a good, all-around electrician, familiar 
with direct, series, single and two-phase alternating 
apparatus. Has been general foreman of large cen- 
tral station of Philadelphia for a number of years 
and can furnish Al references. Address, Box B, 
care JOURNAL. 
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Generators an Motors 


for alternating and direct current service. 





Transformers, Switchboards, Meters, 
Lightning-Arresters, Instruments, 
Complete Plants. 





Westinghouse Electric and Mfg. Co., 


All Principal Cities in Westinghouse Electric Co., Ltd. 
U.S. and Canada. Pittsburg, Pa. 32 Victoria St. S. W., England. 





Gas an Steam Engines 














Westinghouse Machine Co., Westinghouse, Church, Kerr & Co., 
es a Engineers 
es Pittsburg —Manufacturers—Chicago New York, Chicago, Boston, Pittsburg, Philadelphia, Buffalo, Detroit. 
4) Saeereny 





PITTSBURGH REDUCTION (COMPANY 


PITTSBURGH, PA. 


Ingots, Plates, Bars, Sheets, Tubes, Wire, Castings. 
ALUMINUM WIRE, RODS AND BARS 


Manufactured expressly for 


ELECTRICAL CONDUCTORS 


Cost of installation of ALUMINUM CONDUCTORS is cheaper than that of copper. 
Efficiency in operation of ALUMINUM CONDUCTORS is superior to that of copper 


For full data and prices apply to JOHN MARTIN, 


Agent, The Pittburgh Reduction Company, 


300 CALIFORNIA STREET, a Wj aA SAN FRANCISCO, CAL. 
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IN TESTS 
WE TRUST 


Main Office and Factory 
ST. Louis, U. S. A. 
Have you seen our Bulletin No. 18 .0n 


“Do Transformer Changes Pay?” 


It is brief and to the point. 


vveoeeeW@ are the builders of the 
largest Transformers in the world 











SUPPOSE YOU SEND FOR A BULLETIN 
TO OUR SAN FRANCISCO OFFICE? 











Our guarantees 


are specific ... 


{ HIGHEST EFFICIENCY 
THEY ARE + CLOSEST REGULATION 
| BEST INSULATION 





WAGNER ELECTRIC M’FP’G. CO., 


120 Sutter Street, 


San Francisco, Cal. 








Annealed glass insulator for 20,000 volts. 


JOHN MARTIN 


YOU GANNOT AFFORD 10 EXPERIMENT! 


SATISFACTORY ResuLts EvERYWHERE 





LOGKE INSULATORS 


5000 to 50,000 Volts. 


> COAST AGENT : 


: : 300 CALIFORNIA STREET, SAN FRANCISCO, CAL. 





P&B Armature Field Coil Yarnish 
P&B Blectrical Compound 
P&B insulating Tape 


Ask your dealer, or address 


PARAFFINE PAINT CO., 116 Battery Street, San Francisco. 








THREE 
PERFECT 
INSULATORS 


THE PELTON SYSTEM OF POWER 








Represents the highest development yet at- 
tained in water wheel practice, and affords the 
most simple, efficient, and economical means 

of utilizing water for power purposes. . 


NINE THOUSAND WHEELS NOW RUNNING 


Aggregating over 700,000 horse power. —— on made to 
all conditions and every variety of service. . 


ELECTRIC POWER TRANSMISSION 


PELTON WHEELS are the recognized standard for elec- 
trical work, and are running a majority of the stations of 
this character in all partsof the world. ....... 








CATALOGUES FURNISHED UPON APPLICATION. ADDRE 


THE PELTON WATER WHEEL CO., 
127 Main Street, SAN FRANCISCO, CAL 
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A FIND OF $20,000,000 IN GOLD! 








Mines located on the Tuolumne River, THE DEWEY, SAMPSON anp SCHLEY 


Tuolumne county, California. 











aw 


Dividend Paying [lines on the same Ledge both North and South of these Mines. 





CAPITAL STOCK, $250,000 : : : : : : 250,000 SHARES AT $1.00 PER SHARE 





130,000 shares of non-assessable Stock now in the 
Treasury to be sold for development purposes. 





‘These valuable properties are fully described on pages 51-52, No. 3, Vol. VII, of Tak JouRNAL OF ELECTRICITY. 





THE GOLDEN EAST BELT, 


BOARD OF DIRECTORS: 602 Market Street, (Crocker Building) 
0. $. YOUNG JOHN MOSS &. P. BARRETT 
H. 8S. ALLEN GEORGE BEAUDET San Francisco, Cal. 
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ELECTRICAL ENGINEER 597-599 Parrott Building 
and CONTRACTOR. ... 10 Front Street 
a ' San Francisco, Cal. 


New Yor« INSULATED Wire Co. 


—i— SOLE MANUFACTURERS oF —i— 


GRIMSHAW Wuire Core Wire GRIMSHAW Butack anp Wuire Tapes We make a specialty 

















RAVEN Wutrte Core WIRE GRIMSHAW Sp ticinae Compounp of large C. M. cables 

RAVEN Brack Core WIRE COMPETITION Brack anp Wuire Tapes and Leaded cables 

COMPETITION Line Wire COMPETITION Sptricine Compounp for any voltage. 
TRADE MARK. Write for Prices. JOHN R. COLE, Sales Agent, 71 Flood Building, SAN FRANCISCO. 





Sort Wayne i 

Glectrie Corporation 2:2 
manuracturers oF BT BCTRICAL APPARATUS 
Under the “woos” aod FOR LIGHT AND POWER 








OFFICES: Des Moines, 308 Observatory B’ld’g; St. ‘ ES 
Paul, 207 Newspaper Row; Chicago, 625 Marquette Main Office: : : Fort Wayne, Ind. 
B’ld’g; St. Louis, 8.9 Security B’ld’g; Kansas City, oe oe | 


W. G. De Celle, Box 89; Dallas, 203 Scollard B’ld’g; ‘ 

New Orleans 145 Carondelet street ; Atlanta, %Mari- San Francisco Office: 

etta street ; Ciucinnati, 402 Neave Building; Pitisburg, 

918 Park Building: Phila ielphia, 101-10t Bourse Bldg; 35 SECOND STREET 
Syracuse, 717 Villaye Memorial Building: New York, . 
115 Broadway ; Boston, 60 Equitable Building; Mexico- We have on hand 1000-volt, 10 and 20-light 
American Engineering Company, City of Mexico. transformers, for sale at verylow prices. 








‘*One page in the pocket, when needed, is worth volumes on the shelf.’’ 


You should have 
a copy of the...... 


| | . 
ELECTRICAL « 
for the Electrician, Engineer, and 
Mechanic, in the office, workshop and 
MECHANICAL ** 3 


Beautifully bound in morocco 


|" CONTAINS 204 pages of useful 


information, tables and calculations 





cover, gilt edges, and round corners—- 


° VEST- POCKET thus not destroying the vest-pocket 
—size, 2 3-4 x 5 inches. 
MANUAL__ 





ONE DOLLAR PER COPY. 











COMPILED BY 
SIDN EY SPROUT, c. a Sent postage paid to all parts of the United States and Canada. 
For liberal discount in quantities address FOR SALE AT BOOKSTORES 
@ SPROUT & STEVENS, Publishers, 
519 Emma Spreckels Building, San Francisco, Cal. 
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=LEPHONE ITEMS 





























particularly appeals to construction and supply houses 
Subscription price, $60.00 per annum : : : : ::: 


The weekly issue of Datty TELEPHONE ITEMS 


circulates among the small telephone companies at 
$5.00 per annum : : ¢ : : : ¢ ‘ : 





Published by FRANK A. BURRELLE, 32 Park Row, New York City 








The Principles of the 
Transformer. 


oo 


A SOBA AE ee BONS OO tnt os 


aie 


+ 


By FREDERICK BEDELL, Ph.D., 


Assistant Professor of Physics in Corneil University. 


as 


Se ee eS ee EA AE A raph css 





8vo. Cloth. 250 Illustrations. Price $3.25 net. 





~ 


This work constitutes a systematic treatise on the Alternating Current 
Transformer, and a logical exposition of the principles involved, of the 
most modern methods of transformer design, construction, and testing, and 
of transformer systems of distribution. Portions of the book were origi- 


nally prepared with the collaboration of Dr. A. C. Crehore. The work is 
suited for practical engineers and for students in electrical engineering ; , 
* ¢ . itt on engineering subjects mailed 


among the chapters are the following : 


zi Ds 


cp ocnaeagiiaaiaian 


TRANSFORMER SYSTEMS OF DISTRIBU- | CONSTANT POTENTIAL TRANSFORMER. to any address in the world, 
TION. DESIGN AND CONSTRUCTION. 
| 
THE MAGNETIC CIRCUIT OF THE TRANS- | EXPERIMENTAL TRANSFORMER DIA- £. postage paid, on receipt of price. 
FORMER. GRAMS. Pee 
THE ALTERNATING CURRENT. INSTANTANEOUS TRANSFORMER CURVES. 


THE TRANSFORMER DIAGRAM. | TRANSFORMER TESTING. THE J OURNAL OF 
SIMPLE THEORY OF THE TRANSFORMER. EFFECT OF HYSTERESIS AND FOUCAULT 


CONSTANT CURRENT TRANSFORMER. CURRENTS. ELECT RICITY. Po WER w (A § 


Station M. San Francisco, Cal. 








OPINIONS OF THE PRESS. 





To gather all this into one book, and to formulate a definite and intelligible scheme out of the mul- 
tifarious and often contradictory material at hand, was not an easy task, but the author has entirely 
succeeded. To the student and to the practical maker of transformers the work is invaluable. — The 
A utomotor. 

The same clearness of reasoning and lucidity of style which has justly rendered the previous work 
[ edell and Crehore’s A/ternating Currents] popular among students are apparent in this volume 
also. — American Fournal of Science. 

Before its appearance the student was compelled to rely upon books which were illogical collec- 
tions . . . hastily thrown together in book form. [One] should recognize the endeavor of Professor 
Bedell to bring order out of chaos in presenting the fundamental equations:. . . in such a clear and 
instructive manner. — Proressor TrowsripGe, in 7hke Electrician. 





While professedly exponent of the principles of the alternating current transformer, the author also 
deals with the practical sides of the question, both as regards manufacture and use. This part of the 
subject occupies the latter half of the volume; . . . the work should be of as much value to the English 
as to the American electrician. — Electricity, London. 

The work is interesting and instructive, the stvle is very clear, and the various theories impartially 
examined; some good experimental diagrams are given, also useful information on testing transformers. 
Electrical Review, London } 

. . . The special treatment of several problems is decidedly new. The author has not confined himself 
to the mathematical and graphical treatment of the subject, . . . but has incorporated many useful hints 
on the practical side of the subject. It is a valuable addition to the literature on transformers. — The 
Electrical Engineer, London. 
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4()Q-Light Westinghouse Generator S400 


Sprcirications— Westinghouse multipolar type, 22) kilowatts, 125 volts, 1100 revolutions. per 
minute, complete with belt tightener, sliding rails, and field rheostat. |The armature, ticld coils 
and commutator are of the latest Westinghouse types and have never been used. Guaranteed 
for one year. -The generator, which is of the direct current type, may be seen at our salesrovuims. 


— 








Brooks-Follis Electric Corporation, 


523-525 Mission Street, - - - SAN FRANCISCO, CAL. | 
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A COMPLETE SYSTEM FOR 


Long Distance een ey iiail aad: 
Central Station- Distribution, 
Mill and Factory Equipment. 


GENERATORS WILL BE. WOUND AND GUARANTEED FOR ANY E. M. F. UP TO. 12,000, VOLTS. 





INDUCTION 
AND 
SYNCHRO- 
NOUS 


MOTORS, 


INCANDES- 
CENT 


LIGHTING, 
ARC 


LIGHTING 
AND 


TRANSFOR- 
MERS 
HIGH GRADE 


SWITCH- 
BOARDS. 





Cor respondente’ Solicited, 


Alternating Current Ea Belted, Direct-Connected % Single-Phase ’ 
Generators. Engine ne Two-Phase’ Three-Phase. 





GENERATING STATION, YUBA POWER COMPANY, 





Stanley Electric Manufacturing Co., 
PITTSFIELD, MASS., U.S. A. 





JNO. MARTIN. Pacific Coast Agent, ye 
300 CALIFORNIA STREET, | San Francisco, Cal. 
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QUIMBY SCREW PUMPS 


UNEQUALED FOR SIf- 
PLICITY and as RPPUCEENGY 


Adapted for Dir Direct Connec- 
tion to Motors for Elevator 
Service, Oil Refineries, Paper 
Mills Mines and Quarries. 
It handles any thick mate- 
rial, such as Asphalt, Soap, 
~ Syrup, or other semi-liquid 
’ to perfection. 


NO PULSATION! 








NO PACKING! 
On exhibition at the show rooms of Send for Catalogue and full information. 
CHAS. C. MOORE & CO., *? Fis? sTaEET 















































TUTTHILL PATENT 
| detailed efficiency tests, and principal features of 
Telephone, MANN 1007, $30 Market Street, : : Sam Francisco, Cal. 


WATER WHEELS 
4V ae ase ™ Vt YI 
A Pertinent Query i's Look It Up 








Water, 
Steam ana 
Electric 
Machinery 


The advent of long-distance electric power trans- 
mission into a mining town of California has driven 
the local electric lighting plant previously operating 
there out of business, and its owner desires to sell 
ba plant in whole or in part. The equipment, which 

is practically new and in the best of condition, is as 
per the following list: 

One 60-kilowatt, 7200-alternation, 2200-volt, single 
phase, slow-speed, Westinghouse alternator. 

One multipolar Westinghouse exciter for the same. 

One complete Westinghouse switchboard for above. 

One 3-foot Pelton water wheel, having 11-inch buckets. 

300 feet of 1834-inch wrought iron pipe, all complete 
with gate and nozzle. 

One 10x12 Ball engine, delivering 75 horsepower at 
300 revolutions per minute. 

One plain 5-sheet return tubular boiler, 58 inches by 
16 feet, complete with steam feed pump, steam 
gage and all fittings. 


Parties desiring to purchase the above, either as a 
whole or in part, address 


BOX K, Jovrnat Orrice. 





PROFESSIONAL. 


COBB & HESSELMEYER assem. 


MECHANICAL AND 
HYDRAULIC ENGINEERS 


421 MARKET STREET 
TELEPHONE “BLACK 3882.” SAN FRANCISOO. 











E. H. Benjamin, MINING ENGINEER. 
A. M. Hunt, ifrucue HYDRAULIC ENGINEER. 
Wynn Meredith, in: 


Expert Examinations, Advisory Reports, 
and Construction Supervision. 


331 Pime Street, : San Francisco, Cal. 
Telephone, Main 1870. Cable address, “Edben.”’ 


SIDNEY SPROUT ne 
Supervising Electrical Engineer 


STATION ECONOMIOS A SPECIALTY. 
106 CRocKER BLDG., SAN FRANCISCO 


FRANK H. BATES 
Chemical and Gas 
Engineer ..... 

933 MARKET STREET, SAN FRANCISCO. 


Analytical Laboratories for examination of Fuels, 
Oils, Gases, etc. Tests made with a view to fuel 
economy. Gas Engines and Motor Vehicles tested. 











application to the BABCOCK & WILCOX 06,, $2 First Street, San Francisco, Cal. Send for it. 
A full description of these jet wheels, with 
OAKLAND IRON WORKS 
ADVERTISERS’ INDEX. 
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MPERIAL PORCELAIN 
-HIGH-POTENTIAL INSULATORS 


These Insulators are in exclusive use on such important power transmission lines as: 





Manufactured by 
Imperial Porcelain Works. 


TRADE 





IMPERIAL PORCELAIN 


SOUTHERN CALIFORNIA POWER Co., - - - Redlands to Los Angeles 





SNOQUALMIE FALits PowER Co., - - - 
- - - Snoqualmie Falls to Seattle and Tacoma 


Wrst Koorenay Powkr AND Licut Co., - - - 
‘+ “ - Bonnington Falls to Rossland 


- - + Niagara Falls to Buffalo 


Hupson RrveR PowER TRANSMISSION Co., - - - 
Mechanicville to Schenectady 


NIAGARA FALis PowER Co., - - 


and many others. 


Address all correspondence to 


BS o° 


General Sales Agent 


A. E. BROOKE RIDLEY 


New York INSULATED WireE Co. 


—i— SOLE MANUFACTURERS OF ~i- 








Bight Different Types— All Voltages. 





7 Arch Street, 
BOSTON, MASS. 
597-5994 Parrott Building 


10 Front Street 
San Francisco, Cal. 














ELECTRICAL ENGINEER 
and CONTRACTOR. ... 











GRIMSHAW Wuite Core Wire 














RAVEN Watre Core Wire 
RAVEN Brack Core Wire 
COMPETITION Line Wire 





TRADE MARK. Write for Prices. 


GRIMSHAW Buack anp Wuirte Tapes We make a specialty 
GRIMSHAW Spuicine Compounp of large C. M. cables 
COMPETITION Buack anp Wuire Tapes and Leaded cables 
COMPETITION Spuicine Compounp for any voltage. 





JOHN R. COLE, Sales Agent, 83 Flood Building, SAN FRANCISCO. 





HAVE YOU A DOLLAR HANDY? 


Send it at once for a subscription to 


The Journal of Electricity, Power and Gas, 


$20 California Street, SAN FRANCISCO, CAL. 








California Electrica 


MANUFACTURERS OF ALL KINDS OF 


Electrical Appliances 
Medical Cabinets » » 
Switchboards # » » 





Telephones ot ot ot gti 7 7 «ARMATURE WINDING AND BUILDING 





Work S 409 Market Streei, San Francisco, Cal 








EXPERT - EXPERIMENTAL - WORK 
AND MODEL MAKING. 





General Electrical Repairs 





Punches and Dies — Gear Cutting 
and Fine Milling — Commutator 
- - «= «$Filling and Building — Transfor- 
mers of all types rewound. 
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KNIGHTS -- WATER -- WHEEL 


KNIGHT 


zE 
EF 
F 


The accompanying cut shows ag Hag 


which there are HUNDREDS IN USE in 


in iron cases from 6 to 2% inches. 
Governors. 


Highest regulation guaranteed, 





& CO 


arrangement of KNIGHT’S STANDARD WATER WHEEL, of 
t States of the Union. 
feet in diameter, from 10 to 1000 horse power, and adapted to all heads and purposes. 


These wheels are made from 2 to 6 
Wheels inclosed 


Wheels for electrical power can be furnished with or without 
Address all communications to 





Sr diodes aac KNIGHT & CO., Sutter Creek, Cal. 
BUYERS’ DIRECTORY. 
Aluminum Instruments 
Pittsburg Reduction Company prem ane Works 
Ang Soe. Electric Corporation Weston Electrical fautpanent Company 
General Electric Com Westinghouse, Church, Kerr & Co. 


pany 
Westinghouse Electric and M’f’g Co, 
Batteries 
A. E. Brooke Ridley 
Brooks-Follis Electric Corporation 
California Electrical Works 
Carbons 


n 
John R. Cole 
Cireuit Breakers 
John R. Cole 
one 
ohn R. Cole 
AE? romeo and Motors 
Abner Doble Company 
A. E, Brooke Ridley 
Brooks-Follis Electric een 
Electrical W vine 
Electrical maine ¢ mpany 
Ferdinand Kasten & Co. 2 
General Electric Company 
Stanley Electric Manufacturing Company 
Wagner Electric Manufacturing Company 
Westinghouse Electric and M’f’g Co. 
Educational 
Heald’s Business College 
Van der Naillen’s School of Electricity 


Sprou 

Electrical Supplies 

Brooks-Follis Corporation 

oo Electrical Works 

General Electric Company 

John R. Cole 

Westinghouse Electric and M’f’g Co 
Elevators 

Electrical Engineering Company 
E nes 


General Electric Company 
Westinghouse Electric and M’t’g Co. 





# 


Insulating Compound 
Brooks-Follis Electric Corporation 
New York Insulated Wire Company 
Paraffine Faint Company 

Line Materials 
Cc, 8. Knowles 
Fred M. Locke 

Mechanical Engineers 
A. M, Hunt 
Cobb & Hesselmeyer 
Westinghouse, Church, Kerr & Co. 

Poles 

Union Lumber Company 

Power Transmission 
Electrical Engineering Company 
General Electric Company 
Stanley Electric Mannfacturing Company 
Westinghouse Electric and M’f’g. Vo. 

Pumps 
Byron Jackson 
Chas. C. Moore & Co. 

Steam Boilers 
Babcock & Wilcox Company 
Oakland Iron Works 

Steam Specialiies 
Chas. C. Moore & Co, 

Oakland Iron Works 
Westinghouse Machine Co. 

Telephunes 
Brooks-Follis Electric Corporation 
California Electrical Works 

Transformers 
General Electric Company 
Stanley Electric Manufacturing Company 
Wagner Electric Manufacturing Company 
Westinghouse Electric and M’f’g. Co. 

Water Wheels 
Abner Doble Company 

t & Com 
d Iron 
The Pelton Water Wheel Company 

Wires and Cables 
Brooks-Follis Electric Company 
California Electrical Works 
New York Insulated Wire Company 


The Okonite Com res ay | 
Pittsburg Reduction Company 














For TELEGRAPH 
Power PLANTS 
TELEPHONE, “MAIN 324” 
Manufacturers of 
and General Machine Work a Specialty. 


TELEPHONE 

In lots and sizes to suit at short notice, 
ROOM 28, CROCKER BUILDING, SAN FRANCISCO 
DYNAMO ELECTRIC MACHINERY 
§19 Howard Street, San Francisco 


Repwoop Poxgs 
Union Lumber Company 
Ferdinand Kasten \' (io. 





_ EDUCATIO NAL. 


HEALD'S sass 


BUSIN ESS 


COLLEGE 
School of Engineering 
Electrical Engineering Department 
ORION BROOKS, Instructor. 


Mining and Assaying Department 
O. H. PACKER, Instructor. 


24 Post Street, : : San Francisco. 





— SCHOOL OF— 


PRAGHICAL 


ELECTRICAL, CIVIL, MINING AND MECHANICAL 


* ENGINEERING 


SuRVEYING, DRAWING, ARCHITECTURE AND 
ASSAYING. 


933 Market Street : San Francisco 
A. VAN DER NAILLEN, President 
Established 1864 


SITUATION WANTED.—an expert 
armature winder and machinest who has had 20 
years’ experience in central station operation, desires 
a position, preferably in the power house of an elec- 
tric transmission plant. A permanent position. 
rather than a high salary, is preferred. Applicant 
is steady and industrious, and fully competent to 
satisfactorily fill any position in or about an electric 
station or power plant. Highest references. Address, 
W F. &B., this offics. 


SITUATION WANTED. — Position as 
Superintendent of small plant or as Electrician of a 
large one by a good, all-around electrician, familiar 
with direct, series, single and two-phase alternating 
apparatus. Has been general foreman of large cen- 
tral station of Philadelphia for a number of years 
and can Al references. Address, Box Bb, 
care JOUBNAL. 


Send for circulars 
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Westinghouse 


alternating and direct current 


Electrical Apparatus 


Westinghouse Electric & Mfg. Co., 


Westinghouse Electric Co., Ltd., Pittsburg, Pa. All Principal Cities in 
32 Victoria St., London, S, W., England. U.S. and Canada. 





Steam a« Gas Engines 


Westinghouse Machine Co., Westinghouse, Church, Kerr & Co., 


Manufacturers Engineers 


New York, Chicago, Boston, Pittsburg, Philadelphia, Buffalo, Detroit. 
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THE 


PITTSBURGH REDUCTION (COMPANY 


PITTSBURGH, PA. 








Ingots, Plates, Bars, Sheets, Tubes, Wire, Castings. 
ALUMINUM WIRE, RODS AND BARS 


Manufactured expressly for 


ELECTRICAL CONDUCTORS 


Cost of installation of ALUMINUM CONDUCTORS is cheaper than that of copper. 
Efficiency in operation of ALUMINUM CONDUCTORS is superior to that of copper 


For full data and prices apply to JOHN MARTIN, 


Agent, The Pittburgh Reduction Company, 


300 CALIFORNIA STREET, - < ee SAN FRANCISCO, CAL. 
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Main Offi.. and Factory 
St. Lows, U. S. A. 


“IN TESTS 


WE TRUST” 
Have You seen our Bulletin No. 18 on 


“Do Transformer Changes Pay?” 


It is brief and to the point. 





ot st 3% Our Type ‘‘G’’ Transformers are recognised as the STANDARD of 
quality and are GUARANTEED to maintain their excellence, owing to the modern 
Special attention is directed to the 
careful preparation of the iron and selection of the best insulating material. 


methods used in the processes of construction. 














Our guarantees 


HIGHEST EFFICIENCY 





SUPPOSE YOU SEND FOR A BULLETIN 





TO OUR SAN FRANCISCO OFFICE? 


are specific es 


THEY ARE ~ CLOSEST REGULATION 











BEST INSULATION 











WAGNER ELECTRIC M’P’G. CO., 





San Francisco, Cal. 





120 Sutter Street, 




















Annealed glass insulator for 20,000 volts. 


JOHN MARTI 


YOU CANNOT AFFORD 10 EXPERIMENT! 


SaTisFactorY Resutts EveERYwHERE 





LOCKE’ INSULATORS 


5000 to 50,000 Volts. 





PACIFIC COAST AGENT : : : 


: +: 300 CALIFORNIA STREET, SAN FRANCISCO, CAL. 











P&B Armature w« Field Coil Varnish 
P&B Blectrical Compound 
P&B insulating Tape 


Ask your dealer, or address 


PARAFFINE PAINT CO., 146 Battery Street, San Francisco. 











THREE 
PERFECT 
INSULATORS 





THE PELTON SYSTEM OF POWER 








Represents the highest development yet at- 
tained in water wheel practice, and affords the 
most simple, efficient, and economical means 
of utilizing water for power purposes. .. . 


NINE THOUSAND WHEELS NOW RUNNING 


ggregating over 700,000 horse —— a made to 
ye ~ pe every variety of servi 


ELECTRIC POWER TRANSMISSION 


PELTON WHEELS are the recognized standard for elec- 
trical work, and are running a majority of the stations of 
this character in all parts of the world. 











CATALOGUES FURNISHED UPON APPLICATION. ADDRE 


THE PELTON WATER WHEEL CO., 
127 Main Street, SAN PRANCISCO, CAL 
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te | Yoble Water Wheel 


—IS MADE ON— 


True Hydraulic Curves 


Though long recognized in turbine practice, this feature has, singularly, been “ 
ignored heretofore by tangential water wheel builders. 


% 


It splits the stream 
in one plane and 
not in two 


—as do all other wheels 


x 


It has no angular 
bends or corners 
to waste energy 


—as do all other wheels 


x 


therefore— 


ITS EFFICIENCY 
IS HIGHEST!!! ! 


% 





% 


Adaptable to all 
heads with equal 
efficiency 

% 


Specially fitted for 


direct connection 
in electric, pneumatic, 
mining, mill, general 
power development, 
and distribution plants 


x 


For detailed description see paper on 
“Tangential Water Wheels,” in transactions 
of the Thirtieth Annual Convention of the 
American Institute of Mining Engineers, 
1899, reprinted in abstract on page 85 of 
this issue of the JOURNAL. 


% 


Send for WATER WHEEL CATALOGUE NO. 3, (in preparation.) 


ABNER DOBLE COMPANY, 


Fremont and Howard Streets, 





ENGINEERS 


SAN FRANCISCO, CAL. 
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Cutter Electrical a 


time 


Manufacturing Co. 





PACIFIC COAST SALES AGENT 


—FuR— 


New York Insulated Wire Co.,* 
Rubber-Covered Wires, Tapes, etc. 
bo 
Cutter Electrical and 
Manufacturing Co.,* 
C-8 Flush Switches and 
I-T-E Circuit Breakers. 
bs 
H. T. Paiste Co., 

Sockets, Receptacles, genuine K. W. Rosettes, 
Lock-cap Rosettes, Switches, etc. 
Licencees of the General Electric Company on all 
screw-base material ; special prices, 
factory delivery. 

Ss 
American Circular Loom Co.,* 
A-C-L Flexible Conduit. “Electroduct,” a metal 
tubing for electrical conduits, elbows, 
sleeves, etc. ; a complete system. 
bo 


Akron Smoking Pipe Co., 
Porcelain Knobs, cleats, Bushings, etc., etc. 





Manufacturers 
re | Pe 





FLUSH 
SWITCH 


single-pole, double-pole, three and four way 





CIRCUIT Se 
BREAKER ea 


The Carlysle-Finch Co., 
Searchlights of any candlepower. 


Ld 


W T. Pringle, 
New style Plug Receptacles. 


bd 
Send for Catalogues and Prices. 


*A full stock carried in San Francisco 


Reena ees ESINGTL iver ING? CO, 1 THE electrical manu 


509-511 Howard Street, San Francisco, Cal. factory of the West 
a 


SPECIALTY: 


direct-connected, 
direct-current, 


 BLEVATORS 


for passenger, 
freight and mining 


: service, 
»* 


Their general economy 
duis defies competition..... 


me 
Have all Safeties 
Absolutely Automatic 


DIRECT-CURRENT up to 10,000 amperes 
ALTERNATING-CURRENT up to 5000 volts 






\' Our Catalogue tells the story. 


JOHN R. COLE SALES AGENT, 


Room 83, Flood Building. San Francisco, Cal. 








Standard Passenger Elevator Equipment, built by Electrical Engineering Company. Positively Perfect 
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TABLE OF CONTENTS. 


Illustrated articles sip thinmsaiad te anti by an asterisk (*); manorial by a dagger (f). 


Distribution 


*Rectification of Aiternating Currents 
*Service Charges at a Glance 


Gas 


*Industrial Gas—VII, by Frank H. Bates 


Generation 


Load Factors and Generation Costs 
tMeasuring Dynamo Efficiencies 


*Three-Phase Synchronizing Methods..............ssseeecceeesses F 


Jtydraulics 


*Tangential Water Wheels, by W. A. Doble, M. E 


[ndustrial 


Niagara Falls Prints Newspapers. . ossevesonse 
*Seven 2000-Horsepower Transformers. 

The Locke Patent Sustained 

Trade Literature 

Wagner Company Its Own Sales Agent 


Diterature - 


The Steam Engine Indicator 


JS Tiscellany 


tMunicipal Ownership There and Here........-.-seseseessees sevves 


Gelegraphy 


Motor Generators vs. Gravit 


Batteries 
*The wing oe of Wireless Stenmapay, by Willis H. Jomes.......... 


Wireless Telegraphy as It Is 


pransmission 


*Current in Two and Three Phase eae 
tImpound the State’s Flood Wate 

Rotaries in the Hartford Plant, oe W. L.. Robb 
*Transformer Ratios Hasily Determined 





BYRON JACKSON MACHINE WORKS 


625 Sixth Street, San en Cal. 


Manufacturers of Centrifu- 
gal Pumps, single and com- 
pound, for City Water Works, 
Irrigation, Reclamation, Min- 
ing, Dredging Pumping rocks 
and pulp, etc. ... We make 
special pumps, either Vertical 
or Horizontal, for direct con- 
nection to high-speed electric 
motors and water wheels, for 
any speed, capacity or head. 
They are fitted with our im- 
proved end-thrust counterbal- 
ance, requiring no collars or 
end-thrust bearings on either 
the Vertical or Horizontal 
Pumps. Our patent self-oiling 
bearings, either vertical or 
horizontal, are just the thing 
for pumps, dynamos, water 
wheels, line shafting, etc., and 
require no attention after once 
filled with oil. .. We wish 
to call your attention to the 
accompanying illustration of 
one of our latest designs — 
an 8-inch Vertical Centrifugal 
Pump mounted on steel frame 
and direct-connected to the 
motor. This pumping device 
is now in operation and giving 
entire satisfaction. 


PUMP 








Jackson's 8-inch Vertical Centrifugal 
Pump mounted on steel frame, 
direct-connected to motor. 





‘«One page in the pocket, when needed, is worth volumes on the shelf.’’ 


You should have 
a copy of the 





4 CONTAINS 204 pages of useful 
information, tables and caleulations 


| "ELECTRICAL = formation es an elation 
MECHANICAL Sh.s—o— 
VEST-POCKET 

MANUAL__. 


COMPILED BY 


SIDNEY SPROUT, E. E. 


cover, gilt edges, and round corners— 
thus not destroying the vest-pocket 
—size, 2 3-4 x 5 inches. 


QNE DOLLAR PER COPY. 


Sent postage paid to all parts of the United States and Canada. 











For liberal discount in quantities address 


SPROUT & STEVENS, Publishers, 
519 Emma Spreckels Building, San Francisco, Cal. 


FOR SALE AT BOOKSTORES 
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“Haven't you forgotten 


something, sir?”” 


Did you ever‘hear of the absent-minded man who, 
having gotten his ‘‘goods’’ over the counter, would 
have gone off without paying had he not been 
queried as above? 

Or, did you ever know of. the thoughtless person 
who always reads his JOURNAL fromcover to cover 
and who never, thinks to send in the price of. his 


subscription ? 
Do YOU know him? 


P, S.— It takes money to make*the mare, the automobile, and the JouRNAL go. 














DAILY TELEPHONE ITEMS 


particularly apele: to construction and supply houses 
Subscription price, $60.00 per annum fos 

















weekly issue of Damy TELEPHONE ITEMS 


circulates among the wines rei aa ee apranen ies at 
$5.00 per annum : . 





Published by FRANK A. BURRELLE, 32 Park Row, New York City 
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the S, K 
Ses or e » 
A COMPLETE SYSTEM vids * 


Long Distance Transmission, 
Central Station Distribution, 
Mill and Factory Equipment. 


GENERATORS WILL BE WOUND AND GUARANTEED FOR ANY E.M. F..UP’LO 12,000 VOLTS. 


Fai) 
: 3 


INDUCTION 
AND 
SYNCHRO? 
NOUS 
MOTORS, 
INCANDES- 
CENT 
LIGHTING, 
ARC 
LIGHTING 
AND 

POWER 
TRANSFOR: 
MERS | 
HIGR GRADE 


SWITCH- 
BOARDS. 





. 





Correspondence-Solicited, 





aK GENERATING STATION, YUBA POWER COMPANY. 
Alternating Current He Belted, Direct-Connected He Single-Phase 
Genecasan. . Rugiite Fype. . Two-Phase. Three-Phase, 





~ ‘ + 


Stanley Electric Manufacturing Co. 


PITTSFIELD, oem U. SAL 





JNO. Martin, Patitic ee 


300 CALIFORNIA STREET... % ee pore ‘San Francisco, Cal. 
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QUIMBY SCREW PUMPS 


UNEQUALED FOR SIM- 
PLICITY and EFFICIENCY 


Adapted for Direct Connec- 
tion to Motors for Elevator 
Service, Ot] Refineries, Paper 
Mills Mines and Quarries. 
It handies any thick mate- 
rial, such as Asphalt, Soap, 
.. Syrup, or other semi-liquid 
* to perfection. 


NO PULSATION! 
NO PACKING! 


61 exhibition at the show rooms of Send for Catalogue and full information. 


CHAS. C. MOORE & CO., *? FIRST STREET 








A new ; edition of the celebrated volume, “STEAM, ‘i ” has just been ‘issued, and will be mailed tree on 
application to the BABOOOK & WILCOX Co., 32 First Street, San Francisco, Cal. Send for it. 


TUTTHILL PATENT 
WATER WHEELS 


A full description of these jet wheels, with 
detailed efficiency tests, and principal features of 
superiority, appeared on pages 87 to 91, Vol. VI, 
of THe JouRNAL or ELEcrRIciITy. 


QAKLAND IRON WORKS 


$30 Market Street, : : Sam Francisco, Cal. 


A Pertinent Query sc’: Look It Up! 



































Telephone, MAIN 1007, 








Laboratory Instruments For Sale 


Three brand new standard electrical instruments, 
suitable for laboratory purposes or for testing where 
great accuracy is required, are offered for sale at 
about half their vost values. The instruments are: 
One Queen’s Siemens’ Electro-dynamometer, 

range 5 to 200 amperes. Complete in original 
case and perfectly new, 

One Thomson’s Electrostatic Voltmeter, 
horizontal form range 0 to 1600 volts. Com- 
plete in original case and perfectly new. 

One Queen's Astatic Galvanometer and Bridge 
combined, complete, in good condition, and 
but very slightly used. 


The best offer takes them, singly or in lot 


Address: FRED. M. PICKERING, 
529 Montgomery St., San Francisco. 


ARC DYNAMO FOR SALE 


A 60-light, 9. Sanne American Wood Arc Light- 
ing Dynamo, complete with regu!ator and in good 
running order, is for sale at a very reasonable price, 
Correspondence solicited. 

Some Arc Lamps could be also furnished if de- 
sired. Address: 

“WOOD ARC,” care the JOUBNAL. 











COBB & HESSELMEYER—eemm. 


MECHANICAL AND 
HYDRAULIC ENGINEERS 


421 MARKET STREET 


TELEPHONE “BLACK 3882.” SAN FRANCISCO. 





E. H. Benjamin, soaxe excomes. 
A. M. Hunt, itoettic' scr. 
Wynn Meredith, txcmn* 


Expert Examinatiors, Advisory Reports, 
and Construction Supervision. 


331 Pime Street, : San Francisco, Cal. 
Telephone, Main 1870. Cable address, ““Edben.”’ 


SIDNEY SPROUT 
Supervising Klectrical Engineer 


STATION ECONOMICS A SPECIALTY. 
106 CrocKER BLpG., SAN FRANCISCO 


FRANK H. BATES 


Chemical and Gas 
Engineer ..... 


933 MARKET STREET, SAN FRANCISCO. 


Analytical Laboratories for examination of Fuels, 
Oils, Gases, etc. Tests made with a view to fuel 
economy. Gas Engines and Motor Vehicles tested. 


SITUATION WANTED. — Position as 
Superintendent of small plant or as Electrictan of a 
large one by a good, all-around electrician, familiar 
with direct, series, single and two-phase alternating 
apparatus. Has been general foreman of large cen- 
tral station of Philadelphia for a number of years 











and can furnish Al references. Address, Box B, 
care JOURNAL, 
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IMPERIAL PORCELAIN -===:- 9. 
HIGH-POTENTIAL INSULATORS «»c0sr secs. 


These Insulators are in exclusive use on such important power transmission lines as: 








MARK 





SOUTHERN CALIFORNIA PowER Co., - - - Redlands to Los Angeles 


SNOQUALMIE FALLS PowkrR Co., - ~- - 
- - - Snoqualmie Falls to Seattle and Tacoma 


Wrst KooTeENAay PowER AND Licnt Co., - - = 
- - - Bonnington Falls to Rossland 


NIAGARA FALLS PowkR Co., - - - - - Miagara Falls to Buffalo 


Hupson RivER PoWER TRANSMISSION Co., - - - 
- = - Mechanicville to Schenectady 


and many others. 


Address all correspondence to 


a ese 


hdl ray 
Bt Tn 
Wh 
\ HI 


Eight Different Types — All Voltages 





0 Cia 


. 
7 Arch Street, 
BOSTON, MASS. 


LE BROOKE ROLLY 2 
10 Front Street 
4 ’ and CONTRACTOR. ... "see Sg 


New York INSULATED Wire Co. 


—— SOLE MANUFACTURERS OF ~i- 


GRIMSHAW Watre Core Wire GRIMSHAW Btack anp Waite Tapes We make a specialty 


General Sales Agent 

















RAVEN Wutre Core Wire GRIMSHAW Sp.ictne Compounp of large ©. M. cables 
RAVEN Btrack Core Wire COMPETITION Brack anp Wuire Tapes and Leaded cables 
COMPETITION Line Wire COMPETITION Sprictne Compounp for any voltage. 





TRADE MARK. Write for Prices. JOHN R. COLE, Sales Agent, 83 Flood Building, SAN FRANCISCO. 
Send it at once for a subscription to 
HAVE YOu \ NOLL AR HANDY? The Journal of Electricity, Power and Gas, 
e 320 California Street, SAN FRANCISCO, CAL, 


California Electrical Works 409 Market Street, San Francisco, Cal 


MANUFACTURERS OF ALS. RING OF EXPERT - EXPERIMENTAL - WORK 
Electrical Appliances : AND MODEL MAKING. 


Medical Cabinets + » 
Switchboards a HF SH Punches and Dies — Gear Cutting 
and Fine Milling — Commutator 


= = = = ARMATURE WINDING AND BUILDING - - - -3Filling and Building — Transfor- 
Telephones PAP ee mers of all types rewound. 

















Géneral Electrical Repairs 
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KNIGHT'S -- WATER -- WHEEL 





The accompanying cut shows the 
which there are HUNDREDS IN USE in d 
feet in diameter, from 10 to 1000 horse power. and adapted to all heads and purposes. 


in iron cases from 6 to 2% inches. 


Wheels for electrical power can be furn 


neral arrangement of KNIGHT’S STANDARD WATER WHEEL, of 
t States of the Union. 


These wheels are made from 2 to 6 
Wheels inclosed 
furnished with or without 





aprons Highest regulation guaranteed. Address all communications to 
Guulgacealainge KNIGHT & CoO., Sutter Creek, Cal. 
+ 
BUYERS’ DIRECTORY. 
Aluminum Instruments 
Pittsburg Reduction Company paren ms ened — 
Are Lam 
roots Pos rieetrte Corporation ven heen see 
General Electric Company 
Westinghouse Electric and M’t’g Co, —— bios mein Corporati ws 


Brooks-Follis Electric Corporation 
California Electrical Works 


Carbons 
John R, Cole 


Cireult Breakers 
John R, Vole 


Conduit 

John R. Cole 
Dynamos and Motors 

Abner Doble Company 

A. E. Brooke Ridley 

Brooks-Follis Electric Corporation 

California Electrical Works 

Electrical Engineering Company 

Electric Com y 

Stanley Electric Manufacturing Company 

Wagner Electric Manufacturing Company 

Westinghouse Electric and M’f’g Co. 
Educational 

Heald’s Business College 

Van der Naillen’s School of Electricity 
Micctrieal eegmaeere 

‘ M. Hunt 

n Meredith 

Mf ey Sprout 
Electrical Songnies 

Brooks-Follis Electrical Corporation 

California Electrical Works 

General Electric Company 

John R. Cole 

Westinghouse Electric and M’f’g Co. 
Elevators 

Electrical Engineering Company 


tenn aoe Machine Co. 


Gas Lg tga 


Incandescent Lamps 
rooks-Follis Electric ¢ So guaaaaa 
ep ootent wi 


General Electric 
Westinghouse Hlectrio and M’t'g Cc. 


New York Insulated Wire Company 
Paraffine Paint Company 
Line Materials 
Cc. 8. Knowles 
Fred M. Locke 
Mechanical Engineers 
A. M. Hunt 
Cobb & Hesselmeyer 
Westinghouse, Church, Kerr & Co. 
Poles 
Union Lumber Company 
Power Transmission 
Electrical Engineering Company 
General Electric Company 
Stanley Electric Mannfacturing Company 
Westinghouse Electric and M’f’g. Uo. 
Pumps 
Byron Jackson 
Chas. ©. Moore & Co. 
Steam Boilers 
Babcock & Wilcox Company 
Oakland Iron Works 
Steam 8 falties 
Chas. C, Moore & Co. 
Oakland Iron Works 
Westinghouse Machine Co. 
Telephones 
Brooks-Follis Electric ents 
California Electrical Work: 
Transformers 
General Electric Company 
Stanley Electric Manufacturing Company 
Wagner Electric ho ec teganaen yd Company 
Westinghouse Electric and M’f’g. Co. 
Water Wheels 
Abner Doble mpany 
daifead iron 
Isom Woe 
The Pelton Water "he Company 
Wires ones ay 
Brooks-Foll is Electric Company 
California ical 
New York Insulated Wire Company 
The Okonite Company 
Pittsburg Reduction Company 
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Repwoon Pouxs 
Union Lumber Company 


TELEPHONE 
In lots and sizes to suit at short notice, 
ROOM 28, CROCKER BUILDING, SAN FRANCISCO 





_EDUCATIONAL. 
BUSI NESS 
sopeagemm 


HEALD'S 


School yr Engineering 
Electrical Engineering Department 


ORION BROOKS, Instructor. 


Mining and Assaying Department 
0. H. PACKER. Instructor. 








24 Post Street, : : San Francisco. 


— SCHOOL OF— 


PRACTICAL 


ELECTRICAL, CIVIL, MINING AND MECHANICAL 


* ENGINEERING 


SURVEYING, DRAWING, ARCHITECTURE AND 
ASSAYING. 


933 Market Street : 
A. VAN DER NAILLEN, 


Send for circulars 





San Francisco 
President 
Established 1864 


Back Numbers Wanted! 


July, 1895 
April, 1896 
July, 1896 
April, 1897 


—of the— 


Journal of Electricity 








Six months’ prepaid subscription to THE 
JOURNAL OF ELECTRICITY, POWER AND GAS 
will be given for each good copy of either 
of the above, sent prepaid to 


GEO. P. LOW, 


345 Cherry St., San Francisco, 
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Westinghouse 


alternating and direct current 


Electrical Apparatus 


Westinghouse Electric & Mfg. Co., 


Westinghouse Electric ‘Co., Ltd., Pittsburg, Pa. All Principal Cities in 
32 Victoria St., London, S. W., England. U. S. and Canada. 





Steam «« Gas Engines 


Westinghouse Machine Co., Westinghouse, Church, Kerr & Co., 


Manufacturers Engineers 
New York, Chicago, Boston, Pittsburg, Philadelphia, Buffalo, Detroit. 


41B-2 
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PITTSBURGH REDUCTION (COMPANY 


PITTSBURGH, PA. 


gp Wg, Pm, Vig, Oy Og, Pe Pe Be Seq Ce Pa, Oy ae He Oe Mey Se Pe Oe ag Ve? e%e*e°2 e® 











Ingots, Plates, Bars, Sheets, Tubes, Wire, Castings. 
ALUMINUM WIRE, RODS AND BARS 


Manufactured expressly for 


ELECTRICAL CONDUCTORS 


Cost of installation of ALUMINUM CONDUCTORS is cheaper than that of copper. 
Efficiency in operation of ALUMINUM CONDUCTORS is superior to that of copper 


mene ees JOHN MARTIN, 


Agent, The Pittburgh Reduction Company, 


300 CALIFORNIA STREET, .. .. ., SAN FRANCISCO, CAL. 
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“IN TESTS 
WE TRUST” 


Main Office and Factory 
St. Louis, U. S. A. 
Have You seen our Bulletin No. 18 on 


“Do Transformer Changes Pay?” 


It is brief and to the point. 





% % % Our Type ‘‘G’’ Transformers are recognised as the STANDARD of 
quality and are GUARANTEED to maintain their excellence, owing to the modern 
methods used in the processes of constructior.. Special attention is directed to the 


careful preparation of the iron and selection of the best insulating material. 











( HIGHEST EFFICIENCY 





SUPPOSE YOU SEND FOR A BULLETIN 
TO OUR SAN FRANCISCO OFFICE? 











Our guarantees 


are specific ... 


be 
THEY ARE CLOSEST REGULATION 
_BEST INSULATION 





WAGNER 
120 Sutter Street, 


ELECTRIC M’P’G. 


CO.., 


San Francisco, Cal. 














Annealed glass insulator for 20,000 volts. 


JOHN MARTI 


YOU CANNOT AFFORD 10 EXPERIMENT | 


SATISFACTORY Resutts EvERYWHERE 





LOCKE INSULATORS 


5000 to 50,000 Volts. 





PACIFIC COAST AGENT 


: 300 CALIFORNIA STREET, SAN FRANCISCO, CAL. 











P&B Armature: Field Coil Varnish 
P&B Blectrical Compound 
P&B insulating Tape 


Ask your dealer, or address 


PARAFFINE PAINT CO., 146 Battery Street, San Francisco. 














THREE 
PERFECT 
INSULATORS 





THE PELTON SYSTEM OF POWER 








Represents the highest development yet at- 
tained in water wheel practice, and affords the 
most simple, efficient, and economical means 
of utilizing water for power purposes. .. . 


NINE THOUSAND WHEELS NOW RUNNING 


Aggregating over 700,000 horse power. Adaption made to 
all conditions and every variety of service. 


RLECTRIC POWER TRANSMISSION 


PELTON WHEELS are the recognized standard for elec- 
trical work, and are running a majority of the stations of 
this character in all partsof the world. .......,. 





o- 2 ¢-a-s 





CATALOGUES FURNISHED UPON APPLICATION. ADDRE 
THE PELTON WATER WHEEL CO,, 
127 Main Street, SAN PRANCISCO, CAL 


When writing advertisers kindly mention THE JOURNAL og ELECTRICITY, POWER AND GAS. 
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tr Doble Water Wheel 


——1> MADE ON-—— 


True Hydraulic Curves” 


Though long recognized in turbine practice, this feature has, singularly, been 
ignored heretofore by tangential water wheel builders. 


% 


It splits the stream 
in one plane and 
not in two 


—as do all other wheels 


x 


It has no angular 
bends or corners 
to waste energy 


—as do all other wheels 


x 


therefore— 


ITS EFFICIENCY 
IS HIGHEST! 1! 1! 


% 





% 


Adaptable to all 
heads with equal 
efficiency 

% x 


IT is SPECIALLY FITTED FOR 
Direct CONNECTION 
in electric, pneumatic, 
mining, mill, general 
power development, 
and distribution plants 


x 


For detailed description see paper on 
“Tangential Water Wheels,” in transactions 
of the Thirtieth Annual Convention of the 
American Institute of Mining Engineers, 
1899, reprinted in abstract on page 85 of 


' this issue of the JourRNAL. 


I 


Send for WATER WHEEL CATALOGUE NO. 3, (in preparation.) 


ABNER DOBLE COMPANY, 


Fremont and Howard Streets, 





ENGINEERS 


SAN FRANCISCO, CAL. 
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Cutter Electrical = | 
Manufacturing Co. | 





FLUSH 
FIRCULT 
BREAKER 


DIRECT-CURRENT up to 10,000 amperes 
ALTERNATING-CURRENT up to 5000 volts 


Manufacturers 
Se ope 








|e 


JOHN R. COLE SALES AGENT, 


Room 83, Flood Building. San Francisco, Cal. 





Our Catalogue tells the story. 


PACIFIC COAST SALES AGENT 
—FOR-— 
New York Insulated Wire Co.,* 
Rubber-Covered Wires, Tapes, etc. 
ob 
Cutter Electrical and 
Manufacturing Co.,* 
C-8 Flush Switches and 
I-T-E Circuit Breakers. 
* 
H. T. Paiste Co., 

Sockets, Receptacles, genuine K, W. Rosettes, 
Lock-cap Rosettes, Switches, etc. 
Licencees of the General Electric Company on all 
screw-base material; special prices, 
factory delivery. 
bd 
American Circular Loom Co.,* 
A-C-L Flexible Conduit. “Electroduct,” a metal 


tubing for electrical conduits, elbows, 
sleeves, etc.; a complete system. 


* 
Akron Smoking Pipe Co., 
Forcelain Knobs, Cleats, Bushings, etc., etc. 
oh 
Hugo Reisinger, 
“Electra Carbons.”’ 
” 
The Carlysle-Finch Co., 
Searchlights of any catidlepower. 
bo 
W. T. Pringle, 
New style Plug Receptacles. 
* 
Send for Catalogues and Prices. 
*A full stock carried in fan Francisco. 





ELECTRICAL ENGINEERING 


509-511 Howard Street, San Francisco, Cal. 






Standard Passenger Elevator Equipment, built by Electrical Engineering Company. 


CX) is THE electrical manu- 
factory of the West 


Sad 
SPECIALTY: 


direct-connected, 
direct-current, 


ELEVATORS 


for passenger, 
freight and mining 
service, 


ad 


Their general” economy 
Peeks defies compeétition..... 


so 
Have all Safeties 
Absolutely Automatic 
Positively Perfect 
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BYRON JACKSON MACHINE WORKS 


625 Sixth Street, San oe Cal. 


Manufacturers of Centrifu- 
gal Pumps, single and com- 
pound, for City Water Works, 
Irrigation, Reclamation, Min- 
ing, Dredging Pumping rocks 
and pulp, etc. -... We make 
special pumps, either Vertical 
or Horizontal, for direct con- 
nection to high-speed electric 
motors and water wheels, for 
any speed, capacity or head, 
They are fitted with our im- 
proved end-thrust counterbal- 
ance, requiring no collars or 
end-thrust bearings on either 
the Vertical or Horizontal 
Tumps. Our patent self-oiling 
bearings, either vertical or 
horizontal, are just the thing 
for pumps, dynamos, water 
wheels, line shafting, etc., and 
require no attention after once 
filled with oil. ... Wewish 
to call your attention to the 
accompanying illustration of 
one of our latest designs — 
an 8-inch Vertical Centrifugal 
Pump mounted on steel frame 
and direct-connected to the 
motor. This pumping device 
is now in operation and giving 
entire satisfaction. 


PUMPS 

















Jackson’s 8-inch Vertical Centrifugal 
Pump mounted on steel frame, 
direct-connected to motor. 








Mather Dynamos 


50 cents per lamp 


Three 300-light, {25-volt Mather dynamos $150 each 
Two 600-light, {25-volt Mather dynamos $250 each 


Above prices include self-oiling bearings, iron 
sub-base with belt-tightener, iron-clad rheostat, 
voltmeter and ammeter; all complete and in 
good running condition, crated, boxed and 
shipped f. o. b., Sam Diego, Cal. 


These dynamos are in excellent second-hand condition and 
remained in daily use until replaced by larger units. 








For further particulars address: 
FRANK V. PINKHAM 
Coronado, Cal. 


IMPROVEMENT THE ORDER OF THE AGE. 
NEW No. 2 
en 


SMITH PREMIER TYPEWRITER 


Numbers of im t im ts 
which are foundin noother 4 


GREATEST YET PRODUCED. 
GP" Write for Mustrated Catalogue. 
LEO. E. ALEXANDER & BRO., 
SAN FRANCISCO, 
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The Quinary Index 


— of the— 


JOURNAL OF ELECTRICITY, POWER AND GAS 


—em bodies — 


An Innovation in Technical Journalism 


Every tenth volume of the JouRNAL hereafter will be 
supplemented by a general and exhaustive index of the 
matter contained in each issue for the five years preceding, 
thus giving an invaluable time and labor saving expedient 
concerning engineering developments of the Pacific Coast. 

The initial number of the JourNaAL’s “Quinary 
Index”’ will be ready for delivery about January 15, rgoo. 
Mailed free of charge to regular subscribers upon request. 
Price to non-subscribers, twenty-five cents, post free. 








Address: 
Journal of ribs haat Power and Gas, 
P. O. Station M. San Francisco, Cal. 
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‘ ‘Flaven *? you forgotten he 


: Seay something, str?’ 


ie ro Did you ever hear of the absent-minded matiwho, j 
having gotten’ his ‘‘goods’’ over the counter, would 


have gone ‘off withdut paying had ‘he*not been 





queried as above? 

Or, did you ever, know of the thoughtless person 
who always reads his JouRNAL from cover to cover 
and who never thinks to send in the price of his 


NE | subscription ? 
oo eo : Do YOU know him? 


N,. B.—1t takes: money. to niake the mare, the automobile, and the JouRNAL go: 


























‘DAILY TELEPHONE ITEMS | 





particularly appeals to construction spd supply houses 
Subscription price, $60.00 per annum 








ee ~The weekly issue of Darty TELEPHONE ITEMS 
. ‘a circulates among ‘the small ee re at ; 
‘ aly : Wa $5.00 per annum ‘ae? : : : : : : : 


Publishea by. FRANK A: BURRELLE, 82 Park Row,.New York City 






- 
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te S,K.C.S EM 


A COMPLETE SYSTEM FOR’ 


Long Distance Transmission, 








Gentral Station Distribution. 
Mill and Factory Equipment. 


GENERATORS WILL BE WQUND AND GUARANTEED FOR. ANY-E. M. F. UP°TO 12,000 VOLTS. © 





INDUCTION 
AND. © ¢ 
SYNCHRO- 
NOUS 
MOTORS; . 
INCANDES- 
CENT 
LIGHTING, 
ARG 
LIGHTING 
AND 
POWER 
TRAWNSF'OR- 
MERS 

HIGH GRADE 
SWITCH.) 
BOARBS. 





Correspondence Solicited, 





GENEGATING ‘STATION, YUBA POWER, COMPANY, 


Alternating Current Ea Belted, Direct-Connected ; ea Single-Phase 
Generators. Engine Type. Two-Phase. ~. Three-Phase, 


y 
- r 


Stanley Electric Manufacturing Co. 
PITTSFIELD; MASS. U.S. 4 


oI 


Jae Martin. Pacific Coast, Agent, e hae 


4 


300. CALIFORNIA STREET, ! | i San. Francisco, Cal. 
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the | Yoble Water Wheel 


— +. MADE ON-— 


True Hydraulic Curves 


Though long recognized in turbine practice, this feature has, singularly, been 
ignored heretofore by tangential water wheel builders. 


Adaptable to all 
heads with equal 





It splits the stream 
in one plane and 


not in two efficiency 


—as do all other wheels 


x 


x 


It 1s SPECIALLY FITTED FOR 
DirECT CONNECTION 


It has no angular 
bends or corners in electric, pneumatic, 
mining, mill, general 
power development, 


and distribution plants 


s 


For detailed description see paper on 
“Tangential Water Wheels,” in transactions 
of the Thirtieth Annuai Convention of the 
American Institute of Mining Engineers, 
1899, reprinted in abstract on page 85 of 
this issue of the JOURNAL. 


to waste energy 


—as do all other wheels 


x 


therefore— 


ITS EFFICIENCY 
IS HIGHEST! ! !! 


coy 
ae 


" Sex x aig 

Yq, a? - ¢% * , 
yes MES ae ask Oe gd, 1 aad 

3 2m ae ay bay ia Ape erie 4 BS 


Send for WATER WHEEL CATALOGUE NO. 3, (in preparation.) 


ABNER DOBLE COMPANY, 


Fremont and Howard Streets, ENGINEERS SAN FRANCISCO, CAL. 
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Cutter Electrical a 
Manufacturing Co. 


PHILADELPHIA, 
PA. 





PACIFIC COAST SALES AGENT 
—F -R-— 
New York Insulated Wire Co.,* 
Rubber-Covered Wires, Tapes, etc. 
bs 
Cutter Electrical and 
Manufacturing Co ,* 
C-S Flush Switches and 
I-T-E Circuit Breakers. 
ob 
H. T. Paiste Co., 
Sockets, Receptacles, genuine K. W. Rosettes, 
Lock-cap Rosettes, Switches, etc. 


Licencees of the General Electric Company on all 
screw-base material; special prices, 


— | =< 





Manufacturers 
mae. a Seen 





va yA American Circular Loom Co ,* 
: A-C-L Flexible Conduit. “Electroduct,”’ a metal 
5 tubing for electrical conduits, elbows, 
vA sleeves, etc.; a complete system. 
single-pole, double-pole, three'and four way * 





Akron Smoking Pipe Co., 
Toreelain Knobs, (leats, Bushings, etc., etc. 
bs 
Hugo Reisinger, 
“Electra Carbons.” 
bd 
The Carlysle-Finch Co., 
Searchlights of any candlepower. 
* 

W T. Pringle, 

New style Plug Receptacles. 

* 

Send for Catalogues, and Prices. 


CIRCUIT 
BREAKER 


DIRECT-CURRENT up to 10,000 amperes 
ALTERNATING-CURRENT up to 5000 volts 


*S> 





Our Catalogue tells the story. 


JOHN R. COLE = sates aenr, 


Room 83, Flood Building. San Francisco, Cal. 








*A full stock carried in San Francisco 


ELECTRICAL ENGINEERING CO. 3 THE electrical manu- 


509-511 Howard Street, San Francisco, Cal. factory of the West 
»* 


SPECIALTY: 


direct-connected, 
direct-current, 


ELEVATORS 
for passenger, 
freight and mining 
service, 


% 





Their general economy 
aveed defies competition 


s 
Rite ti - Have all Safeties 
Rea a oi, eae — eS ——_~—CséAMbsolutely Automatic 


Standard Passenger Elevator Equipment, built by Electrical Engineering Company. P ositively Perfect 





When writing Advertisers kindly mention THE JOURNAL OF ELECTRICITY, POWER AND GAS, 











x THE JOURNAL OF ELECTRICITY, POWER AND GAS. 





Commencing with the January issue, the editions of 


The Journal of Electricity, Power and Gas 


will be limited to the actual bona fide circulation, 
Each 
issue wili be exhausted as fast as printed. Com- 


hence no back numbers can be furnished. 


plete and authentic records of the transmission, gas 
and steam developments of the great West will, 
therefore, be available only to regular subscribers. 


Would you have them? Then subscribe now! 








TRANSACTIONS FOR SALE. 





The transactions of the Tacific Codst Electric 
Transmission Association, Santa Cruz, Sacramento 
and San Francisco Conventions, have been bound in 
paper and are for sale price 50 cents each, post free. 
Address, 


315 Cherry St., San Francisco. 


90000000000000000000 


Gero. P. Low, Secretary, - : 
o 








BYRON JACKSON MACHINE WORKS 


525 Sixth Street, Sun Prepmopane Cal. 


Manufacturers of Centrifu- 
gal Pumps, single and com- 
pound, for City Water Worke«, 
Irrigation, Reclamation, Min- 
ing. Dredging Pumping rocks 
and pulp, etc. We make 
special pumps, either Vertical 
or Horiz ntal, for direct con- 
nection to high-speed elect:ic 
motors and water wheels, for 
any speed, capac'ty or head. 
They are fitted with our im- 
proved end-thrust counterbal- 
ance, requiring no collars or 
end-thrust bearings on either 
the Vertical or Horizontal 
lumps. Our patent self-oiling 
bearings, either vertical or 
ho: izonta), are just the thing 
for pumps, dynamos, water 
wheels, line shafting, etc., aad 
require no attention after once 
filled with oil. We wish 
to call your aitention to the 
accompanying illustration of 
one of our latest designs — 
an &-inch Vertical Centrifugal 
Pump mounted on steel frame 
and ¢irect-connected to the 
motor. This pum: ing device 
is now in operation and giving 
entire satisfaction. 


PUMPS 




















Jackson's 8-inch Vertical Centrifugal 
Pump mounted on steel frame, 
direct-connected to motor. 








Mather Dynamos 


snl iets 


50 cents per lamp 


Three $00-light, 125-volt Mather dynamos $150 each 
Two 500-light, 125-volt Mather dynamos $250 each 


Above prices include self-oiling bearings, iron 
sub-base with belt-tightener, iron-clad rheostat, 
voltmeter and ammeter; all complete and in 
good running condition, crated, boxed and 
shipped f. o. b., San Diego, Cal. 





These dynamos are in excellent second-hand condition and 
remained in daily use until replaced by larger units. 





For further particulars address: 


FRANK V. PINKHAM 
Coronado, Cal. 
IMPROVEMENT THE ORDER OF THE AGE. 


a No. 


SMITH PREMIER TYPEWRITER 


Numbers of important im’ nts 
which are foundin no other Typewriter. 


GREATEST YET PRODUCED. 
@@ W rite for Nlustrated Catalogue. 
LEO. E. ALEXANDER & BRO., 
SAN FRANCISOO. 
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The Quinary Index 


— of the— 


JOURNAL OF ELECTRICITY, POWER AND GAS 


——em bodies — 


An Innovation in Technical Journalism 


Every tenth volume of the JourNAL hereafter will be 
supplemented by a general and exhaustive index of the 
matter contained in each issue for the five years preceding, 
thus giving an invaluable time and labor saving expedient 
concerning engineering developments of the Pacific Coast. 

The initial mumber of the JouRNAL’s ‘‘Quinary 
Index’’ will be ready for delivery about January 15, 1900. 
Mailed free of charge to regular subscribers upon request. 
Price to non-subscribers, twenty-five cents, post free. 








Address: 
Journal of Electricity, Power and Gas, 


P. O. Station M. San Francisco, Cal. 
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When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY, POWER AND GAS. 
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THE JOURNAL OF ELECTRICITY, POWER AND GAS. 








“Hlaven’t you forgotten 





4 * 7 sg 9 
) SOMCLNING, Str: 
Did yot-.ever hear of the dbsent-mitled man who, ; 


having gotten his * goods’’ over the counter, would 
have gone off without paying had he not been 
queried as above? 

Or, did you ever know of the thoughtless person 3 
who always reads his JouRNAL from cover to cover 
and who never thinks to send in. the price of his 


subscription ? 
Do YOU know him? 


N. B= It takes money to nake the mare; the automobile, and the JouRNAL go. 























DAILY TELEPHONE ITEMS 





particularly appeals to construction and supply houses 
Subscription price, $60.00 per. annum 


The weekly issue of Damy TrLepHone ITrems 


circulates among the small nen more ee anatase at 
$5.00 per annum : - : 





Published by FRANK A. BURRELLE, 32 Park Row, New York City 


When writing advertisers kindly mention THE JOURNAL OF ELECTRICITY, POWER AND GaAs. 
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tre S.K.C. SYSTEM 


A’ COMPLETE SYSTEM FOR 


Long Distance Transmission, 
Central Station Distribution, 
Mill and Factory Equipment. 


GENERATORS WILL BE WOUND AND GUARANTEED: FOR ANY E. M. F, UP TO 12,000 VOLTS. 


INDUCTION 
AND 
SYNCHRO- 
NOUS 
MOTORS, 
INCANDES. 
CENT 
LIGHTING, 
ARC 
LIGHTING 
AND 

POWER 
TRANSFOR- 
MERS 


HIGH GRADE 


SWITCH- 
BOARDS. 
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Correspondence Solicited, 








GENEGATING STATION, YUBA. POWER COMPANY, 


Alternating Current ea Belted, Direct- Connected 3 Single-Phase 
Generators. Engine Type. Two-Phase Three-Phase, 





Stanley Electric Manufacturing Co, 


PITTSFIELD. MASS..’U.S. A. 





J NO. Ma RTI N;, Pacific Coast Agent, 


300 CALIFORNIA STREET, Bee es) ap San Francisco, Cal. 


When writing advertisers siniagitiention THE JOURNAL OF ELECTRICITY, POWER AND Gas,” 
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